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Grandfather took staybolt 


wie: 





renewals as an expensive 


necessity —he had to! » » » But with the materials 


he had, today’s locomotives just couldn't be oper- 


ated. » » » Modern locomotive service, with high 
boiler pressures, large fireboxes and long, contin- 
uous service, must have staybolt material of high 
tensile strength, high corrosion resistance, high 
resistance to vibration and fatigue. » » » Agathon’ 
Alloy Staybolt Steel is such material. It withstands 





the complex stresses that only a firebox can impose. 


_ It increases mileage per staybolt and reduces costs. 


It increases dependability and safety of perform- 
ance. » » » Agathon Alloy Staybolt Steel, like all 
Republic locomotive materials, assures longer ser- 
vice life and economy of locomotive maintenance. 
» » » Our metallurgists will be glad to consult with 
you. Address Department RG. Republic Steel Cor- 
poration, General Offices: Cleveland, Ohio, Alloy 
Steel Division, Massillon, Ohio. » » »*Reg. U.S. Pat. Off. 
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One of the Union Pacific 4-8-4 passenger locomotives 


Union Pacifie 


Heavy Passenger Locomotives 


Ture American Locomotive Company recently delivered 
to the Union Pacific 20 passenger locomotives of the 
4-8-4 type which were designed throughout for speeds 
up to 90 m.p.h. They are being run at average road 
speeds of 60 m.p.h. and have given satisfactory per- 
formance at speeds in excess of 100 m.p.h., main- 
tained in several instances on down grades. These loco- 
motives develop a starting tractive force of 63,600 lb. 
They have a total engine weight of 465,000 Ib., of which 
81,200 Ib. is on the engine truck, 270,000 lb. on the 
drivers and 113,800 Ib. on the trailing truck. The tender 
in working order weighs 366,500 Ib. The driving wheels 
are 77 in. in diameter; the cylinders are 24% in. by 32 
in., and the overall length is 110 ft. 7% in. The boiler, 
which carries a working pressure of 300 Ib. per sq. in., 
has a combined heating surface of 6,070 sq.ft. and the 
firebox has a grate area of 100.2 sq.ft. 


Frames and Running Gear 


The frames are one-piece steel castings made by the 
General Steel Castings Corp., which include cylinders, 
back cylinder heads, main air reservoirs, supports for 
the air pumps, supports for the guides, and supports for 
the reverse gear brackets. The front bumper is a steel 
casting, separate from the body. 

One of the outstanding features of these locomotives 
is the side-rod design, which is a development of the 
Union Pacific. As shown by the drawings, the side 
rods have no knuckle joints on the front and back sec- 
tions. The rear end of the front side rod is 2% @ in. 
wide and is mounted between the jaws of the front end 
of the intermediate rod with % ¢ in. total clearance. A 
brass bushing is pressed in the rear end of the front side 
rod and this runs on a steel bushing pressed in the jaws 
of the intermediate rod which, in turn, runs on the usual 
floating bushing on the pin. The back side rod is a 
duplicate of the front side rod, the front end being 2% ¢ 
in. wide, and fits between the jaws at the back end of 
the intermediate rod. The outer ends of the front and 
back side rods, as well as the back end of the main rod, 
are channeled to reduce weight to a minimum. 
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American builds 4-8-4 type 
which weighs 465,000 lb. and 
develops 63,600 Ib. tractive 
force—Unusual features include 
cab supported entirely on the 
boiler and side rods without 
the usual knuckle joints at the 
intermediate-rod connections 


The driving wheels are of the Alco Boxpok type and 
are cross-counterbalanced on the main drivers only by 
auxiliary blocks set at right angles to the main counter- 
balance. The total reciprocating weight on each side is 
2,060 Ib. The over-balance per wheel on the front 
drivers is 213 lb.; on the intermediate drivers, 215 Ib.; 
on the main drivers, 163 lb.; and on the back drivers, 
207 lb. The dynamic augment at 90 m.p.h. on the front 
driver is 14,900 lb.; on the intermediate driver, 15,000 
lb.; on the main driver, 11,400 Ib., and on the back 
driver, 14,500 Ib. 

The driving boxes are fitted with Timken roller bear- 
ings and one-piece Timken bearing housings. The first 
and third drivers are equipped with Alco lateral cushion- 
ing devices. The driving axles are of low-carbon nickel 
steel, quenched and tempered, and have ground wheel fits 
and journals. The main drivers are hollow bored 4 in. 
and have 1334-in. journals, while all the other axles are 
hollow bored 3% in. and have 125%-in. journals. The 
engine-truck and trailer-truck axles are of medium car- 
bon steel and also have ground journals. The front 
drivers have 5@-in. lateral on each side; the main drivers 
have %4-in. lateral on each side, and the Nos. 3 and 4 
drivers have %4-in. lateral on each side. 

The spring suspension on each side is snubbed by two 
outer coil Class G springs set in tandem beneath a cross 
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The front end of the back side 

rods and the back end of the front 

side rods are tongued to fit be- 

tween the jaws of the intermedi- 

ate sections and run directly on 

the crank pins, thus eliminating 
knuckle joints 


equalizer located ahead of front driving-wheel axle, and 
by one outer coil Class G spring on the lower end of the 
: hanger at the rear end of the trailing truck. 








i The valve gear is of conventional Walschaert design. 
The Franklin Ragonnet Type E reversing gear, with a 
10-in. cylinder, is used on 15 engines, while the remain- 
General Dimensions, Weights and Proportions of the 
Union Pacific 4-8-4 Type Locomotives 
MRUEORE nibs sb esse aria seuevneeuaererdunese os Union Pacific 
ER ere ree ons bier it te airerier: oe American Locomotive Co. 
Pr ie NO - os vs ausbanlicceraamas aon esa 4-8-4 
Ra rare yt meaning cr err 800-819 
| re oe ee rr ron em July-September, 1937 
Dimensions: 
Height to top of stack, ft. and in. ........... 16- 0 
Height to center of boiler, Oe Se TR. ccsces 10-7 
Wee OVOCRT, TR BON TB, bic ivincicccccce cn 10-11 
RITE CONNOR TU 45.0 cise senundwaiee sane 92 
Weights in working order, Ib.: 
We MES soy scan hea A he eau ete 270,000 
Sel SE, SO nas dew aking ee dsune ds casweuuas 81,200 
MOM) CHMMG SEWN o.oo 5 occ avo gts sores c6owcces 113,800 
SE MIIPS 55556. sha. oid ai ad See Se eae ee a bane 465,000 
EES W 8s 2.050 os bob ae Dae Bea kee 366,500 
Wheel bases, ft. and in.: 
RIE. TE Aig bak ta Gia alae wien wr ala eID 21— 6 
oo Pe emer eee 49- 3 
Engine and tender, total ........ccccccccece 97-— 6 
Wheels, diameter outside tires, in.: 
I ia cig a chau sth othe oalekGndi bis wise 77 
rs ee en neren 36 
Trailing truck (rear wheel) ............000. 45 
Trailing truck (front 2 ki ¥6 286s tee 36 
Engine: 
Cylinders, diameter and stroke, in. .......... 2414x32 
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The cab interior—The cab is supported completely on the boiler 
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| ee errr rrr rrr ry yr er ter Tre te Walschaert type 
Maximum travel, in, .......seeeeeeeeeeeees 7 
ee | err errr rrr rir rr rrr errr 1 
Exhaust lap, im, ......sse ese e eee ceeceeeerce 0 
Lead, ae re rere Terr rrr Tre ree ree he 
Boiler: 
BG ein eedbbaakua seas seedssesnddasaosnees Conical 
Steam pressure, Ib. per sq. im. ......--.+++5- 3 
Diameter, first ring, inside, in. ..........-++ 86*/16 
Diameter, largest, outside, in. .........++.+. 02 
SE EEE ERS. 6 5.6:014.0:004:5.00:0:0.0.0:0904240:0 150*/1 
Firebox width, in. .......s.esseeseeseeeres 96/16 
Height, mud ring to crown sheet, back, in. .. 76 
Height, mud ring to crown sheet, front, in. .. 90% 
Combustion chamber length, in. ............. 72 
Tubes, number and diameter, in. ............ 201— 2% 
Flues, number and diameter, in. ............ 58— 5% 
Length over tube sheets, ft. and in. ......... 20— 6 
2 ERR A errr rie eres Soft coal 
NT eG LSS scan. cal tad sde 4s eased aeees Standard type BK 
EE NG Shou sc etuweseeaed sea sdee ene Firebar 
ST, TRS. hisic sn 0.c cases scesacobeséans 100 
Heating surfaces, sq. ft.: 
Firebox and combustion chamber ........... 422 
p RSP py Serer rset rr y ire 57 
Re re eeer n eee 479 
PN ID, ies. 6:0:00 95400 40:8 00800604060: 4,118 
SE Eo. 5.055.0:0:60:00.0:09:0:60000.006 0:0 4,597 
SIE, Xa :ii.nia nA Apch 'b 0 916-6} 26.0% 0.0.0 830 1,473 
Combined evap. and superheat. ............. 6,070 
Tender: 
OTe e eT TTT TERE TET TT U-shape 
raeer bene, WI. GB: GOL. cccccrcceccccsccs 20,000 
OE iincsae 4 ssientoeesGessene 
ge A A ea ee epee y rier 12-wheel 
General data: 
Rated tractive force, engine, 85 per cent, Ib... 63,600 
Weight proportions: 
Weight on drivers -- weight of engine, per cent 58.00 
Weight on drivers tractive force ......--.. 4.25 
Weight of engine - combined heating surface. 76.5 


Boiler proportions: 
Firebox heating surface, per cent of combined 


EE NED. 0.5.5.0 5.050d33,0 5 suse denaeon 7.9 
Tube-flue heating surface, per cent of combined 

ENE 5 ind 0 0.600.959 5.040.080 64% 67.8 
Superheating surface, per cent of combined 

IES is 60 pa 0040000sddrenee 6s 24.3 
Firebox heat. surface -+ grate area .......... 4.78 
Superheat. surface grate area ............ 14.7 

ube-flue surface + grate area ...........+.. 41.1 
nme heat. surface + grate area ........... 60.5 
Tractive force--grate area .......---++.e0es 635.0 
Tractive force combined heating surface ... 10.5 
Tractive force X diam. drivers + combined 


EE SUG a sess 0.005.000 0638ds.0000 





ing five engines are equipped with Alco Type G reverse 
gear. The engines are designed to operate at 80.8 per 
cent cut-off. 

The guides and crossheads are of multiple ledge design 
and are surfaced with pure tin. The main rods, side 
rods and crank pins are of low-carbon nickel steel, 
quenched and tempered. The crosshead pin is of 
medium-carbon steel and is ground. The piston rods are 
of low-carbon nickel steel and have ground tapered fits. 

The pistons are of solid rolled steel in Z-section, fitted 
with the Locomotive Finished Material Company’s com- 
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of the side rods 





Inner bushing, brass 
Outer bushing, forged: 


pressedin 


bined bull ring and packing rings. The valve chambers 
are fitted with Hunt-Spiller bushings and the valves are 
of Hunt-Spiller lightweight design with duplex packing 
rings. Paxton-Mitchell packing is used on both valve 
stems and piston rods. 

The locomotives have Alco four-wheel engine trucks 
with inside SKF roller bearings and cast-steel wheels. 
The trucks are equipped with lateral resistance of the 
geared roller type. These are built with a low initial 
resistance, gradually building up to a higher resistance 
which becomes constant after about 1 in. of lateral move- 
ment. The vertical damping device which is built into 
each side of the engine truck consists of fiber discs 
mounted on a horizontal spindle at each side of the truck 
frame. Between the fiber discs are two rotating metal 
plates, projecting from each of which is a tongue by 
which it is connected to the end of the bolster, by link- 
age. The links are on opposite sides of the spindle about 
which the plates rotate. Any vertical movement of the 


bolster with respect to the truck frame, therefore, causes 
the discs to rotate in opposite directions, a movement 
which is restrained by the adjustable friction load on the 
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discs imposed by a coil spring on the horizontal spindle. 

The trailer truck is of the Commonwealth four-wheel 
Delta type. The centering device on this truck is de- 
signed to produce an initial resistance of 8 per cent which 
builds up to a constant resistance of 16 per cent. The 
trailer-truck wheels are fitted with SKF roller-bearing 
journal boxes of the outside type. The rear trailer 
wheels which are 45 in. diameter have cast-steel centers, 
while the front wheels of 36 in. diameter are rolled steel, 
quenched and tempered. 

The engines are equipped with 8!4-in. air compressors 
and a main reservoir with a capacity of 91,000 cu. in. 
Clasp type brakes are used on the trailer-truck wheels, 
while the brakes on the drivers consist of a single brake- 
head design with double shoes. The braking ratios are 
60 per cent on the drivers and 45 per cent on the trailer- 
truck wheels. 

National spring washers of the heavy track type are 
used on guides and binders, smokebox front end, stack 
and extension, trailer pedestal binders, tender-truck ped- 
estal binders, pipe clamps, running board and cap bolts, 
and pilot-beam bolts. A large proportion of the bolts 
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used in the locomotive—such as those used in the trailer- 
truck pedestal caps, smokebox ring, all finished tapered 





bolts, boiler studs, cylinder heads, steam-chest studs, ec- 
centric-crank bolts, frame bolts, steam-pipe bolts and 
studs, exhaust pipe, reverse-gear bracket, exhaust-steam 
injector, air pumps and force-feed lubricator—are of 
nickel steel. Chrome-nickel steel is used for injector- 
check studs, main-rod-wedge bolts, engine-truck pedestal 
thimble bolts, front crank-pin collar bolts, guide bolts 
and pedestal cap bolts. 
Lubrication 

Each locomotive is equipped with one two-feed hydro- 
static lubricator for the stoker, one of the feeds being 
blank. Ten of the engines are equipped with Nathan 
mechanical lubricators, while the other ten are equipped 
with Detroit mechanical lubricators. The air pumps are 
lubricated by a six-feed, force-feed mechanical lubricator 
furnished by the Westinghouse Air Brake Company. 
Soft grease lubrication is used for motion work, the bell, 
spring rigging, brake rigging and engine- and trailer- 
truck surfaces. 

On those engines equipped with Nathan mechanical 
lubricators, a DV-4 20-pt. model is used on the right 
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The Boiler 


The boiler is conical in form with an inside diameter 
at the first course of 8634, in. and an inside diameter 
at the third course of 100 in. It has a 30-in. steam space 
over the crown sheet. The barrel courses, welt strips and 
roof sheets are of silico-manganese steel which has a 
tensile strength of 70,000 lb. per sq. in. The inside di- 
mensions of the firebox are 150%. in. by 96%@ in., 
and the length of the combustion chamber is 72 in. There 
are five 4-in. arch tubes. The fuel is burned on Firebar 
grates fed by a Standard type BK stoker. 

The side sheets and crown sheets are separate and are 
joined by welding. The inside throat sheet and com- 
bustion chamber are welded into the crown and side 
sheets. Flannery flexible staybolts are applied as 
follows: 166 in the throat sheet ; 278 in the back head; 
432 in the side sheets, and 656 in the crown sheet—a 
total of 1,532. These staybolts are of Lewis iron on 
six engines, Ewald iron on four engines, Burden iron 
on five engines, and Ulster iron on five engines. The 
rigid staybolts on each of five engines are of Lewis, 
Ewald, Ulster and Burden iron, respectively. All water- 
space rigid and flexible staybolts are hollow drilled. Seal 
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side, while a DV-5 26-pt. model is used on the left side. 
From the lubricator on the right side one feed runs to 
the top of the cylinder barrel, one feed to the bottom 
of the cylinder barrel, two feeds to the steam chest and 
one feed to the throttle pilot valve, all these feeds being 
fitted with atomizers. From the lubricator on the left 
side eight feeds run to the driving ;,boxes, with a four- 
way divider in each line, to feed oil to the two pedestal 
faces and to both sides of a Franklin snubber wedge. 
Two feeds run to the trailer truck, each line having a 
four-way divider, thus furnishing ‘lubrication for the 
eight pedestal faces. One feed with a four-way divider 
furnishes lubrication for the guides. 

On those engines equipped with Detroit mechanical 
lubricators a Model A 24-pt. unit is used on the right 
side and a Model B 32-pt. unit is used on the left side. 
The lubricator on the right side has four feeds to the 
cylinders through four-way dividers and high-pressure 
checks, two feeds to the steam chest, and one feed to 
the throttle pilot valve. The lubricator on the left side 
furnishes lubrication for the same parts as explained 
tor the Nathan lubricator. 
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welding is employed on both the inside and outside sheets 
at the mud-ring corners and at the junction of the longi- 
tudinal and circumferential barrel-course joints, accord- 
ing to the builder’s practice. 

The locomotives have 201 tubes of 2% in. diameter 
and 58 hot-rolled seamless-steel 514-in superheater flues. 
The length of flues and tubes is 20 ft. 6 in. The tubes 
have a heating surface of 2,415 sq. ft.; the flues, 1,703 
sq. ft.; the firebox, 422 sq. ft.; the arch tubes, 57 sq. ft. 
The superheating surface is 1,473 sq. ft. 

Each of the locomotives is equipped with one Nathan 
non-lifting injector, one Sellers exhaust steam injector, 
and Nathan 3-in. and Sellers 3-in. boiler checks, each 
of 10,000 gal. per hr. capacity, on the right and left side 
of the locomotive, respectively. The pipes to the check 
valves are led into recesses in the side of the smokebox 
sheets to assure unobstructed vision from the cab. 
The injector steam pipes on the right side are set down 
to the running board and under the jacket to improve 
the engineman’s vision. 

The locomotives are each equipped with an Elesco 
tangential steam dryer in the dome; a Franklin firedoor ; 
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American arch brick; two Wiltbonco reflex type water 
glasses; Prime gage cocks; Hancock and Lukenheimer 
valves; Wilson blow-off cocks; two Nathan No. 2 drop 
plugs at the lowest point in the crown sheet ; individual 
saturated-steam drypipe for the whistle, and American 
front-end throttle. The front end is the Master Mechanic 
type with the railroad company’s standard exhaust pipes 
and 24-in. stack. 

The boiler is supported between the No. 2 and 3 driv- 
ers and at the front and rear of the firebox by bearers 
with sliding shoes which float in oil. A cast bracket is 
bolted to a Tee, which is rigidly secured to a liner over 
the bearer, which is in turn attached to the boiler. A 
sheet-metal casing is attached to the bed, completely en- 
closing the shoe, and is oil-tight to retain the oil bath. 
The cover attached to the firebox support slides over 
the casing openings in the top of the cover. 

The cab, as noted on the erecting drawing, is entirely 
supported from the locomotive boiler and not from the 
frames. The cab floor is supported by a separate cast- 
ing which forms also the support for the stoker, grate 
shaker fulcrums and brake. pedestal. The running boards 
are of %¢-in. plate, perforated with 1-in. holes. 


The Tenders 


The tenders have cast-steel water-bottom underframes. 


with U-shaped tanks, each having a capacity of 20,000 
gallons of water and 25 tons of coal. Five of the ten- 
ders are equipped with Buckeye six-wheel trucks, while 
the remaining 15 are equipped with Commonwealth 
six-wheel trucks, all fitted with SKF roller bearings. 
The engine-tender connections are Unit safety bars 
with Franklin type E radial buffer. At the rear end, 
the tenders are fitted with Miner A5XB draft gears, 
A. S. F. cast-steel coupler yokes, and National Malleable 
& Steel Casting Company swivel-butt couplers. The 
tanks have four manholes, with a wooden platform 
around each hole. Simplex unit-cylinder clasp brakes 
with double brake shoes are fitted on the trucks. 





Partial List of Materials and Equipment on the 
Union Pacific 4-8-4 Type Locomotives 


Locomotive bed casting ........... General Steel Castings Corp., Eddy- 


stone, Pa. 


(6) Lewis Bolt & Nut Co., Minne- 
apolis, Minn. 

(4) Ewald Iron Co., Louisville, Ky. 

(5) Burden Iron Co., Troy, N. Y. 

: A (5) Ulster Iron Works, Dover, N. J. 

Staybolt iron, rigid stays ......... (5) Lewis Bolt & Nut Co., Minne- 
apolis, Minn. 

(5) Ewald Iron Co., Louisville, Ky. 

(5) Burden Iron Co., Troy, N ; 

(5) Ulster Iron Works, Dover, N. J. 


Staybolt iron, flexible stays ....... 


Flexible INES occ co hoeeees Flannery Bolt Co., Bridgeville, Pa. 
a oe Masks ee Sue aa wea eawelee American Arch Co., Inc., New York 
PE MEE. ccckoackaracccancasmenee 


Franklin Railway Supply Co., Inc., 
New York J 
Sipe ae eATRte The New 


Superheater Company, 
York 

(5) Globe Steel Tubes Co., Mil- 
waukee, Wis. 

(10) National Tube Co., Pittsburgh, 


Pa. 
(5) Jones & Laughlin Steel Corp., 
Pittsburgh, Pa. 


Superheater, Type A 


Superheater flues ...........00005 


Stoker, Standard BK ............ Standard taal Co., Inc., New 

™ ° or 

Grease, TRE 0505s nkuiics wa, ee Company, New 

oO . or. 

Smokebox hinges, cast-steel, front.. The Okadee Company, Chicago 

Front-end throttle ............... American Throttle Co., Inc., New 
y or 

ie ET err ores Nathan Mfg. Co., New York 

RE ER oikc-cacachas uence (5) Globe Steel Tubes Co., Mil- 


waukee, Wis. 
(5) — Tube Co., Pittsburgh, 


* 
(5-Electrunite) Steel & Tubes, Inc., 
eveland, io 
(5) Jones & Laughlin Steel Corp., 
Pittsburgh, Pa. 
(10) The Prime Manufacturing Co., 
Milwaukee, Wis. 
(10) Huron Mfg. Co., 
Mich. 


Washout plugs 


Detroit, 
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Injector, non-lifting (one per loco- 
motive) 
Exhaust steam injector (one per lo- 
comotive) 


Strainers for exhaust steam injectors 
Blow-off cocks with sludge remover. 


Feed pipe strainer .........cccese 
Boiler check: 
ED wbicuccdnecenceodies 
oe eee er rey 


Water gages, reflex type, Wiltbonco 
two per locomotive) 
Steam gage; Back pressure cut-off 
control gage; Safety valves.. 


Elesco tangential steam dryer ..... 
Lightweight valve, 12 in. diameter, 
with H-S Duplex sectional 
valve packing rings ........ 


Blower valve, stoker valve ....... 


ee ee a) 


Steam-heat equipment: 
Steam-heat valve and steam heat 
gage 


Pressure reducing valve 


eeeece 


Flexible joints between engine 
SE MIEN: i5h000946000604 


Flexible joints at rear end of 
tender 


ee ee ee ee ee 


Wovenstone on flexible connections 
between engine and_ tender 
and on exhaust steam pipe to 
SeOMCTS IMJOCEOE, 2 ccciecscccce 


Fiberglass insulation in cab (except 
roof) and cab ventilators, side 


Clear vision window and cab storm 
QNDE S24. 5405.500 040600055 


EMGiNOMEN'S BERT ...< o.000c000cei0e 
rarer aera rere ea ren 
Whistle 


ee ee ay 


Sanders 


Reverse gear: 
Ragonnet Type E ........... . 


prs 


Joints in steam line to reverse gear. 
CE IE ics crcncncscencens 


Cylinder cock mufflers ............ 
Cylinder and piston-valve bushings. . 


Comb. bull and bronze “T” 
DU ERE So icciakscasess 


Piston rod and valve-stem packing. . 
Commonwealth four-wheel Delta 
WN MONEE Nicpiucskcecinees 


Cast-steel engine truck, four wheel, 

> Be SER 620000 ct pnecens 
Driving wheels, Boxpok ........... 
Enginetruck wheels, rolled 


Front trailer-truck wheels rolled .. 


Chrome-vanadium 


Springs, Elliptic, 
and others 


P- NIE . .s-b oeidns sasan aes 


Engine and trailer-truck roller bear- 


es 


Unit type safety drawbar and radial 

a ieee 
Lateral cushioning device ......... 
Lubricators, mechanical 


eee eee e eee 


Shoes and wedges, automatic com- 
pensator and snubber ...... 





Union Asbestos & Rubber Co., Chi- 
cago 


Nathan Mfg. Co., New York 
Wm. Sellers & Co., Inc., Philadel- 


phia, Pa. j 
Wm. Sellers & Co., Inc., Philadel- 
phia 


Pa. : 
Wilson Engineering Corporation, 


icago . 
T-Z Railway Equipment Co., Chicago 


Nathan Mfg. Co., New York | 
Wm. Sellers & Co., Inc., Philadel- 
phia, Pa. 


Nathan Mfg. Co., New York 


Locomotive Equipment Division ot 
Manning, axwell & Moore, 
Inc., Bridgeport, Conn. 

Superheater Company, New York 


Hunt-Spiller Manufacturing Corpo- 
ration, Boston, Mass. | 
Locomotive Equipment Division of 

Manning, axwell & Moore, 
Inc., Bridgeport, Conn. : 
The Lunkenheimer Company, Cin- 
cinnati, Ohio . 
The Prime Manufacturing Co., Mil- 
waukee, Wis. 


Locomotive Equipment Division of 
Manning, Maxwell & Moore, 
Inc., Bridgeport, Conn. : 

Vapor Car Heating Co., Inc., Chi- 
cago 


Franklin Railway Supply Co., Inc., 
New York 


Vapor Car Heating Co., Inc., Chi- 


cago . 
Locomotive Equipment Division of 
anning, Maxwell & Moore, 


Inc., Bridgeport, Conn. 


Union Asbestos & Rubber Co., Chi- 
cago 


a Mfg. Co., Kansas City, 
oO. 


The Prime Manufacturing Co., Mil- 
waukee, Wis. : 
Gustin-Bacon Mfg. Co., Kansas City, 


0. 

Railway Service and Supply Corp., 
ndianapolis, Ind. 

Locomotive Equipment Division of 
Manning, Maxwell & Moore, 
Inc., Bridgeport, Conn. . 

Viloco Railway Equipment Co., Chi- 
cago 


(15) Franklin Railway Supply Co., 
Inc., New York 
(5) American Locomotive Co., New 


or 

Barco Mfg. Co., Chicago : 
The Prime Manufacturing Co., Mil- 
waukee, Wis. 
Wilson _ Engineering 


icago . 
Hunt-Spiller Manufacturing Corpo- 
ration, Boston, Mass. 


Locomotive Finished Material Co., 
Atchison, Kan. 
Paxton-Mitchell Co., Omaha, Neb. 


General Steel Castings Corp., Eddy- 
stone, Pa. 


Corporation, 


American Locomotive Co., New York 


Standard Steel Works Co., 
am, Pa. 

Standard Steel Works Co., 
ham, Pa. 


Burn- 


Burn- 


American Locomotive Co., Railway 
Steel Spring Div., New York 

National Malleable and Steel Cast- 
ings Co., Cleveland, Ohio 


SKF Industries, Philadelphia, Pa. 
The Timken Roller Bearing Com- 
pany, Canton, Ohio 


Franklin Railway Supply Co., Inc., 
New York 
American Locomotive Co., New York 
(10) Nathan Mfg. Co., New York 
(10) = Lubricator Co., Detroit, 
ich. 


Franklin Railway Supply Co., Inc., 
ew York 
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Aas Qu PECKING 2.00600 cccccees Union Asbestos & Rubber Co., Chi- 
cago 
er ROR ON bo 5 oc on tina v0 ee Locomo.ive Equipment Division of 
anning, Maxwell & Moore, 
Inc., Bridgeport, Conn. 
Brake indicating gage ............ U. S. Metallic Packing Co., Phila- 
delphia, Pa. 


Tender: ; 
Frame, cast steel water bottom. General Steel Castings Corp., Eddy- 
stone, Pa. 
Trucks, cast steel; six-axle..... (5) Buckeye Steel Castings Co., 


Columbus, Ohio 
(15) General Steel Castings Corp., 
Eddystone, Pa. 
et A <4 ch nlaleane 8 ots (10) Standard Steel Works Co., 
Burnham, Pa. 
(10) American Steel Foundries, Chi- 
cago 







A Stady, Based on Laboratory Results, of 


The Locomotive 





Part Il 


Gas Flow 


Ass stated in Part I of this article, published in the 
January issue, the main purpose of the locomotive front- 
end mechanism is to move the maximum quantity of 
gases of combustion across the locomotive heating sur- 
faces with the minimum expenditure of energy. 

In estimating the weight of gases to be moved in unit 
time, it is necessary to have the following data: (a) 
Weight of fuel fired per unit of time, usually, lb. per 
sq. ft. of grate surface per hr.; (b) ratio of fuel burned 
to fuel fired; (c) weight of gas generated per lb. of 
fuel fired; and (d) boiler efficiency. The method of 
calculating items (b), (c) and (d) is fully discussed by 
the writer in an earlier paper,® so it need not be repeated. 

In relating the steam flow M, through the nozzle to 
the unit weight of fuel fired G 

K (mG - nG?) Ro Cr 


Moo Sm. ce ee ete e eee (15) 
3600 He 





5 “Heat Transmission in Locomotive Boilers,” by H. S. Vincent, Railway 
Mechanical Engineer, vol. 109, May, June and August, 1935, pages 180, 
228 and 335, respectively. 





eS.” eee SKF Industries, Philadelphia, Pa. 
Unit cylinder clasp brakes .... American Steel Foundries, Chicago 
Draft gear, ASXB spring type. W. H. Miner, Inc., Chicago 
Coupler yoke, cast steel ...... American Steel Foundries, Chicago 
Coupler, swivel but .......... National Malleable and Steel Cast- 
ings Co., Cleveland, Ohio. 
Uncoupling rigging, rotary, bot- . é 
tom operated, Imperial ..... Union Metal Products Co., Chicago 
Train number indicator ........... The Adams & Westlake Co., Elk- 
hart, Ind. 
Headlight and generator .......... (15) The Pyle-National Co., Chicago 


(5-Sunbeam) General Electric Com- 
pany, Schenectady, N. Y 


Automatic train control (cab sig- ‘ ’ . 
MED 3.52 ee abi vali ea eee has Union Switch & Signal Co., Swiss- 
vale, Pa. 





Front End 


By H. S. Vineent* 


An investigation of the laws 
which govern the flow of steam 
and gas in a locomotive front 
end — The author discusses the 
feasibility of reducing back pres- 


sure in locomotive cylinders 


The coefficient C; was determined by plotting the curve 
which most nearly conforms to the test data. For loco- 
motive A, this curve is illustrated by Fig. 16. Curves 
for the other seven locomotives were constructed in a 
similar manner. The coefficient Cy is the proportion of 
the heat in the fuel imparted to the steam which appears 
at the nozzle exit. For locomotive A, C; = 0.87. For 
all the tests discussed, it ranges from 0.83 to 0.89. 

The quantity Hy in equation (15) is the average 
value of the enthalpy of the steam at the nozzle exit. It 
apparently bears a-straight-line relation to the unit weight 
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Fig. 15—Basic data for M,, as related to AP, for all tests 
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of coal fired G. The value of He, as determined for 


locomotive A, is shown in Fig. 17 where 
Big oe BENE 5 I aon on snacine en sssons (16) 


The weight of gas flowing across the heating surfaces 
per pound of steam exhausted from the nozzle, is 
. Cg Co G Ro 
3600 Mo 


Wr G Ro 
SUE o/s. a ee (17) 
3600 Mo 





The weight of gas per second flowing over the heat- 
ing surfaces is 


Ws = Mo Cs ee (18) 


The value of C,, as related to M,, for the eight loco- 
motives being discussed is shown in Figs. 54 to 124A, 
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Fig. 16—Mean steam flow per second as related to weight of fuel 
fired per square foot of grate surface per hour for locomotive A 


inclusive. The relation between W, and M, is shown in 
Figs. 5B to 12B, inclusive. It will be observed that the 
smooth curve for W, very closely approximates the 
actuak gas flow as determined from the tests and indi- 
cated by the small circles. 

The method of assembling the data for the curves 
C, and W, is illustrated by Table VI, applying to loco- 
motive A. , 

The relation between W, and 4P is shown by Figs. 
5C to 12C, for all the tests being discussed. 


The relation between M, and VV AP, between M, and 
W,, and between W, and AP, for the eight locomotives, 
are shown in Figs. 18, 18B and 18C, respectively. It 


will be seen from Fig. 18, that for all values of VAP, 
the M, curves fall in the same order as the nozzle area. 
In Fig. 18B, the gas flow per second from zero to M, = 
12 is almost identical for locomotives A and D, although 
the nozzle areas and smokebox arrangements of these 
locomotives are very dissimilar. By following the verti- 
cal lines through to their intersection with the M, curves 
in Fig. 18 it will be seen that although the same weight of 
gas is being moved, the value of AP, required to move 
it, is very different. 

The advantage derived from improvement in front- 
end design is well illustrated in Fig. 18C by comparing 
the curves for locomotives B, By and By. Reference 
to Fig. 1 will show that locomotive B is equipped with 
the Master Mechanics front-end arrangement including 
a Goodfellow nozzle having an area of 0.25 sq. ft. Loco- 
motive B; has the same smokebox arrangement but is 
equipped with a six-point star nozzle having an area of 
0.28 sq. ft. At SP = 12, the gas moved per second 
by locomotive B, is over 18 per cent greater than for 
locomotive B. A further improvement is effected by 
applying the smokebox arrangement shown in Fig. 1 
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for locomotive Bz, and using a six-point star nozzle 
having an area of 0.3335 sq. ft. At the same pressure, 
the gas moved by locomotive Bz is 27.6 per cent greater 
than for locomotive B. It must be remembered that 
overwise than mentioned above, locomotives B, B, and 
Bg are identical in design. 

In the model tests previously referred to,1* when using 
a circular nozzle 1% in. in diameter, the air flow per 
pound of steam as tabulated in Appendix G, Bulletin 
No. 256,1 varied directly as the weight of steam emitted 
through the nozzle. This is shown in Fig. 19B. It can- 
not be expected that in the actual locomotive a similar 
relation will exist. In the model test, the air moving 





Table VI—Calculated Data for Plotting Fig. 16 
1 ae 3 5> 6° 7 84a 
mG-nG? Wt Mo Cr Ws 


12.85 14.52 2.55 0.87 5.63 
25.00 13.92 4.95 0.87 10.81 


260 1.882 1198.1 112.30 8.16 21.90 0.87 41.20 
280 1.849 1200.0 116.20 7.70 22.61 0.87 41.82 
300 1.826 1201.9 119.20 7.26 23.19 0.87 42.30 
320 1.797 1203.8 121.60 6.83 23.60 0.87 42.41 
340 1.773 1205.6 123.30 6.41 23.88 0.87 42.30 





Notes: ¢ See equation (17). _> See equation (25). ¢ See equation (8). 
4See equation (18). For definition of the terms in the column headings 
and their units, see Table IIT. 





into the smokebox was limited only by a predetermined 
and constant resistance. In a locomotive, the gas supply 
is subject to a number of limiting factors, the value of 
which is constantly changing. 

The air flow as determined on the model, for a series 
of circular nozzles, at various increments of P, and 
with an identical smokebox arrangement, is taken from 












































the Table 17, Appendix D, Bulletin No. 256.1 These 
1220 
1180 at come Aa 
He : I He= 1176+ 0.08576 
1140 
Locomotive A 
1100 
200 240 280 320 360 
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G 


Fig. 17—Mean enthalpy of exhaust steam at nozzle exit as related to 
weight of fuel fired per square foot of grate surface per hour for 
locomotive A 


data have been assembled in Fig. 20 in which the hourly 
ait flow is shown in relation to the nozzle area. It will 
be seen from this exhibit that in these tests the air flow 
for all values of P, varies as the cube root of the nozzle 
area. Having this law established, it is possible to assess 
the relative effectiveness of different constructions by di- 
rect comparison with the standard. 

Fig. 6 of Bulletin No. 2741 gives the results. of a 
test with a four hole “pepper-box” type of nozzle, hav- 
ing the same area as the 114-in. circular nozzle and using 
the Master Mechanics standard front-end construction. 
At P, = 8, the weight of air moved per hour with 
the pepper-box nozzle was 5,250 lb. or 19.8 per cent 
greater than with the equivalent circular nozzle operat- 
ing under similar conditions. When the same pepper- 





* Footnotes 1, 2, 3 and 4 were published with Part I of this article in 
the January issue. 
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Fig. 18—Steam flow per second as related to AP, gas flow per et as related to steam flow, and gas flow as related to AP for the eight 
‘omotives 


box nozzle was applied in conjunction with a gyratory 
spark arrestor, arrangement GB, the increase over the 
circular nozzle and standard front-end arrangement was 
27.6 per cent, of which 19.8 per cent was due to the 
design of the nozzle and 7.8 per cent to the spark ar- 


























rester. These percentages are easily determined from 
Fig. 20. 
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Fig. 19—Steam flow per second as related to Ps, air flow per pound 

of steam, air flow per second, and gas flow as related to Ps for 

Young’s tests of model Master Mechanics front end with a 1%-in. 
circular nozzle 
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In the test of a six-hole pepper-box nozzle having an 
area of 1.841 sq. in., employing the GB spark arrester,. 
the air moved per hour at P, = 8 was 5,432 lb. or 22: 
per cent more than an equivalent round nozzle of the 
same area. It was therefore less efficient than the nozzle 
with four holes. 

A star-shaped nozzle having an area of 1.959 sq. in. 
was tested using the GB arrangement. The air moved 
per hour at P,; = 5 was 4,205 lb., or 6.7 per cent more 
than for an equivalent round nozzle with Master 
Mechanics arrangement. 

It is evident from Fig. 20 that increasing the area of 
a nozzle has the effect of moving a greater weight of air 
for any given value of AP or P,. This, however, involves. 
an increase in the weight of steam flowing through the 
nozzle. In Fig. 21 is shown the weight of air moved 
per hour, as related to P,;, for the various sizes of cir- 
cular nozzles tested by Young.1 In this figure is indi- 
cated, by the dashed curved lines, the effect of flowing 
constant weights of 1,300 and 1,550 lb. of steam per hr. 
through the nozzle. As the nozzle is increased in area, 
the weight of air moved decreases. This exhibit explains 
the reason for the common practice of reducing the nozzle 
area to make a locomotive steam better. It is, however, 
always done at the expense of higher back pressure. 

It has been proved by Fig. 20 that the equation 


accurately represents the model tests. There is ap- 
parently no reason why the equation cannot be applied 
to the actual locomotive by substituting W, for W,. This 
has been done as shown in Fig. 22, which applies to the 
eight locomotives being discussed. Inasmuch as these 
locomotives embody a variety of nozzle shapes and 
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smokebox arrangements, it is necessary to select one set 
of conditions as a basis for calculating the curves of 
AP. In Fig. 22, locomotive B has been used as a base, 
since it represents the present standard front-end con- 
struction, viz, Master Mechanic arrangement of drafting 
apparatus, Goodfellow nozzle having an area of 0.25 sq. 
ft., and with the superheater damper eliminated as shown 
in Fig. 1. 

Locomotive B will first be compared with locomotive 
B,. Both locomotives have exactly the same smokebox 


©000 


















































4 Hole'Pepper Box" 6 Hole"Pepper Box" 
Le GyrArr) GB.Arr 
aiael 4 Hole "Pepper Box! 
MM Arr. =a 8= Pe 
a Star NozzleLowered 3"__3—— | 
4000 6.B.\Arr, + 5 
it 
- | a a | 3 
‘ Pra = aa 
3000 Pe : is 5 
— 
proae -_ 
2000 je I 
Vy, oa <= Ko 
1000 
ral 
F fd a dl « 
0 a a | oe ies eS ! Li 
0 1.0 2.0 3.0 





Nozzle Area, Sq.In. 


Fig. 20—Relation between the weight of air moved per hour and nozzle 

area (data taken from Table 16 of Appendix C and Table 17 of 

Appendix D, Bulletin No. 256 Engineering Experiment Station, University 
of Illinois.) 


arrangement but By, is equipped with a six-point star 
nozzle having an area of 0.28 sq. ft. At AP = 12, the 
gas moved by locomotive B, is 18 per cent greater than 
for locomotive B. Of this increase, 4.5 per cent is due 
to the increased area of the nozzle and 13.5 per cent to 
its improved contour. At SP = 10, locomotive By, 
moved 16.3 per cent more gas than locomotive B, of 
which 4.2 per cent is due to increased area and 12.1 per 
cent to nozzle contour. At 4P = 8, the percentages 
of increase are 4.8 and 10.2, respectively. These are 
readily determined by inspection of Fig. 22. 

A similar comparison will next be made between loco- 
motives By and Bg. The latter has an improved smoke- 
box arrangement with a six-point star-nozzle having an 
area of 0.3335 sq. ft., as illustrated in Fig. 1. At AP = 
12, the weight of gas moved by locomotive Bg is 8.2 per 
cent greater than for B,; of this, 2.2 per cent is due to 
increased nozzle:area and 6.0 per cent to improved front- 
end construction. At SP = 10, the gas moved by 
locomotive By is 10.5 per cent greater than for B,; of 
this, 4.3 per cent is chargeable to increased nozzle area 
and 6.2 per cent to improved front-end construction. At 
AP = 8, the percentages of increase are 7.3 and 6.4, 
respectively. 

It will be seen from column 19 of Table II, for loco- 
motive Bg, that the weight of gas passing over the heat- 
ing surfaces decreases with increasing fuel consumption. 
This is reflected in the low value of AP found in Fig. 22, 
for this locomotive. 

Comparison has now been made between three loco- 
motives, identical in general design and differing only 
in the drafting apparatus. The next comparison is be- 
tween the very dissimilar locomotives ‘By; and A, the 
smokebox arrangements for which are shown in Fig. 1. 
At SP = 12, the weight of gas moved per hour by loco- 
motive A was 17 per cent greater than for locomotive 
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B,. The proportion of the increase due to the larger 
nozzle is 4.7 per cent. The improved front end and 
lower resistance to gas flow accounts for the remaining 
12.3 per cent. Probably about half of this is due to the 
front-end arrangement. 

At SP = 10 and also at 4P = 8, the gas moved by 
locomotive A was 18 per cent greater than for B;; of 
this, the nozzle accounted for 4.8 per cent and 4.5 per 
cent, respectively. 

Locomotives B, Bz and By4, as previously stated, are 
practically identical in design, having the same smoke- 
box arrangement except that locomotives Bg and By, 
have a superheater damper and larger nozzles as indi- 
cated in Table IV. The position of the small circles 
representing 4P, for locomotives Bg and Bg, in Fig. 22, 
fall below the curves based on locomotive B. This is 
caused by the resistance to gas flow offered by the super- 
heater damper. At SP = 12, the reduction in the gas 
flow from this cause is from 8 to 9 per cent. 

The comparisons given here illustrate what can be ac- 
complished in the reduction of 4P by improvement in 
nozzle and front-end design. 


Smoke Stack 


Young and other experimenters have shown that the 
correct diameter of the smoke stack is essential to the 
proper functioning of any front-end arrangement. In 
the report of the A.A.R. Committee,? referred to previ- 
ously, it is recommended that the minimum area of the 
stack be 25 per cent of the net tube and flue area and 
that the area of the nozzle be determined from the stack 
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Fig. 21—Air flow per hour as related to exhaust pressure—Basic data 
was obtained from the source mentioned in Fig. 20 


problem from the wrong direction, that is, the area of 
the nozzle should be first determined. 

To fix the proper stack diameter for any locomotive, 
it is essential to know approximately the flare of the 
steam jet, or the angle it makes with the vertical center 
of the nozzle. The A.A.R. report? gives this angle as 6 
deg. for bridged nozzles when 4P ranges from 8 to 10. 
The tests made by Young with round nozzles indicate 
that the flare of the jet varies with P,. For the 1%-in. 
nozzle and typical locomotive stack, the flare was found 
to be 7 deg. 8 min. when P, = 1 on the model, and 
was 6 deg. 35 min. when P, = 5 on the model. 

Assuming that the model test is more nearly correct, 
then 


&= 6.58 + 0.029 AP. .....cccccccccccvccs (20) 


It is not clear why the application of a bridge should 
make a difference in the flare of the jet, since the flare 
is conditioned by the lip of the nozzle, which in prac- 
tically all cases forms an angle of 90 deg. with the 
vertical. 
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Fig. 22—Relation between gas flow per second Weg and nozzle area 
Az for the eight locomotive tests 


(Circles represent the actual variation between 4P and HWW’,, as developed 
in the tests.) 


The point where the jet impinges on the periphery of 
the stack is shown in Fig. 1 for each of the arrange- 
ments, assuming a jet flare of 6 deg. It will be noted 
that the point of impingement, with reference to the top 
of the stack, varies greatly. The recommendation of the 
A.A.R. Committee,* that the sealing point of the jet be 
12 in. below the top of the stack, seems reasonable where 
circular nozzles are used. It is evident that the area 


Annual Report of Bureau of 


between the jet and the stack, below the sealing point, 
should be as great as practicable in order to give the jet 
its maximum entraining surface. 

If L = the distance from the nozzle to the point of 
seal in a straight stack, D = the diameter of the stack 
and d = the diameter of the nozzle, then 


eee eee rere ree (21) 


For tapered stacks it is more convenient to plot the 
required diameter D, at the point of impingement of 
the jet. For other than circular nozzles, equation (21) 
can be used by making the maximum dimension of the 
nozzle = d. 

Reference to Fig. 23 will show that some allowance 
must be made in the calculation of the dimension L 
when other than a circular nozzle is used. If a section 





Fig. 23—Development at the point of impingement in a 25-in. stack of 
the jet from a six-point star nozzle 


is taken through the jet at the point where it should 
impinge on the stack, in accordance with equation (21), 
it will be seen that for the star-type nozzle there are 
six points in the periphery of the jet which theoretically 
do not touch the stack at the dimension L, but which 
must be carried to a higher plane before contacting the 
stack. Therefore, for other than circular nozzles it is 
desirable to fix the normal point of impingement at a 
distance of from 24 in. to 30 in. from the top of the 
stack, 

Part III of this article will appear in a subsequent issue. 


Locomotive Inspection 


Tue annual report of the Bureau of locomotive inspec- 
tion submitted by John M. Hall, chief inspector, which 
covers the fiscal year ended June 30, 1937, shows an in- 
crease over 1936 in the number of locomotives inspected, 
the number found defective, the number ordered out of 
service, and the number of defects found; however, the 
percentage of locomotives inspected which were found 
defective remained at 12 per cent as for the preceding 
three years. There was an increase of 9.6 per cent over 
1936 in the number of locomotives ordered from serv- 
ice because of defects which rendered the locomotive 
immediately unsafe. 

In addition to the accidents shown in the tables and 
otherwise referred to in this report, there was reported 
to the bureau a total of 87 accidents in which four em- 
ployees were killed and 83 employees injured in falls 
while in the performance of their duties on locomotives. 
None of these falls could be attributed to any features 
encountered in connection with the condition of loco- 
motives, it being apparent in each instance that the falls 
were caused by inattention or sudden illness on the part 
of those killed and injured. These accidents do not 
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Locomotives inspected, the 
number ordered from service 
and number of defects found 
increase, but the per cent found 
defective remained the same as 
for the preceding three years 
—Accidents and deaths increase 
over those reported in 1936 


come within the scope of the locomotive inspection la\’ 
but are mentioned here in order to emphasize the neces 
sity of alertness on the part of all persons employed o1 
or about locomotives. 


Steam Locomotives 


During the fiscal year ended June 30, 1937, the nun:- 
ber of steam locomotives inspected totaled 100,033 cf 
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which 12,402 or 12 per cent were found defective and 
934 were ordered out of service, the latter figure repre- 
senting an increase of 9.6 per cent from the preceding 
year. In 1936, there were 97,329 locomotives inspected, 
of which 11,526 were found defective and 852 were 
ordered out of service. In the year ending June 30, 
1935, a total of 94,151 locomotives were inspected of 
which 11,071 were found defective and 921 were ordered 
out of service. The total number of defects shown in 
the last three reports were 44,941 in 1935, 47,553 in 1936 
and 49,746 in 1937. 

The total number of accidents caused by failure of 


Fiscal Years Ended June 30th. 
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Relation of defective steam locomotives to accidents and casualties 
resulting from locomotive failures 


some part of the steam locomotive, including boiler or 
tender was 201 in 1935, 209 in 1936 and 263 in 1937. 
The number of persons killed from such accidents were 
29 in 1935, 16 in 1936 and 25 in 1937; the deaths in 
1937 represent an increase of 52.2 per cent over the 
number of persons killed in 1936. 

There was an increase of 54 in the number of acci- 
dents occurring in connection with steam locomotives, 





Condition"of Inspected Steam Locomotives and Their 
Relation to Accidents and Casualties* 


Per cent of 


Fiscal locomotives Number Number Number 
year inspected locomotives Number rs) of 
ended found ordered out of persons persons 

June 30 defective ofservice accidents killed injured 
SRA 65.7 : 856 91 1,005 
EE 6. 2% 5b ab bacachet 44.4 2,027 425 13 467 
PE eA 44006 Seah wes 46.0 3,637 690 20 764 
DE -syalwews ee eces 40.0 3,281 574 22 660 
[n° vsewkweeesd bios. , ae 2,539 488 28 517 
ic antec t-atiets 24.0 1,725 419 30 463 
RE ere 21.0 1,490 356 19 390 
, MIS Pr 16.0 1,200 295 13 320 
| I ee 10.0 688 230 16 269 
RR ne eee 8.0 527 145 9 156 
WEES -duahie's egiatedicoe ate 10.0 544 157 8 256 
i Ty RRS SaAP Eee 12.0 754 192 7 223 
Mee Gccckonsune as 12.0 921 201 29 267 
ER eres 12.0 852 209 16 215 
EPEE +e. Gacc'srisie acs sice 12.0 934 263 25 283 


* The original act applied only to the locomotive boiler, but was amended 
in 1917 to include the entire locomotive and tender. 





an increase of 9 in the number of persons killed, and an 
increase of 68 in the number of persons injured com- 
pared with the previous year. The chart shows the re- 
lation between the percentage of defective steam loco- 
motives and the number of accidents and casualties re- 
sulting from failures thereof, and illustrates the effect 
of operating locomotives in defective condition. 

There was an increase of one in the number of acci- 
dents, an increase of 9 in the number of persons killed, 
and an increase of 3 in the number of persons injured 
as a result of boiler explosions or crown-sheet accidents 
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as compared with the previous year. The foregoing 
includes four deaths and two injuries that occurred as 
a result of a derailment followed by an explosion when 
the locomotive fell from a trestle and alighted on a 
highway 96 ft. below the level of the rails. The boiler 
was torn apart at the back-end connection seam and the 
cylindrical part of the boiler was hurled upward and 
forward; it struck the track 400 ft. ahead of the point 
of explosion and rebounded and came to rest 350 ft. 
further on, or a distance of 750 ft. from the point where 
the explosion occurred. The back end of the boiler 
was blown backward 50 ft. and parts of the locomotive 
and boiler were scattered over a radius of 1,000 ft. 

In another explosion, caused by overheating the crown 
sheet due to low water, the boiler was blown 323 ft. for- 
ward and parts of the wreckage were scattered over a 
radius of 800 ft. This boiler was equipped with only 
one water glass, the top cock of which was found closed 
and the valve stem bent in such a manner as to indicate 
that it must have been closed prior to the explosion. 
Upon test on another locomotive one of the four safety 
valves did not open and when it was disassembled it was 
found that a piece of steel tubing had been substituted 
for the spring. A sworn report had been made at the 
last quarterly inspection 38 days before the accident 
that showed all four safety valves had been properly set 
at that time. 

Boiler and appurtenance accidents other than ex- 
plosions resulted in the death of 2 persons and the injury 
of 60 persons. 


Extension of Time for Removal of Flues 


Applications for extensions of time for removal of 
flues as provided for in rule 10 totaled 679. Of these, 
50 were rejected, 41 were given extensions for a shorter 
time than requested, 35 were granted after defects found 
were repaired, 10 applications were canceled, and 543 
extensions were granted for the full periods requested. 


Locomotives Other Than Steam 


There was an increase of three in the number of acci- 
dents occurring in connection with locomotives other 
than steam and an increase of five in the number of 
persons injured as compared with the previous year. No 
deaths occurred in either year. 

During the fiscal year ended June 30, 1937, 3,615 lo- 
comotives other than steam were reported of which 328, 





Low water caused this boiler explosion—The force of the explosion 

hurled the boiler forward 257 ft. from where it rebounded onto the 

track 57 ft. further on at which point it was rammed and pushed 493 
ft. further by the running gear which had remained on the track 
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Number of Steam Locomotives Reported, Inspected, 
Found Defective, and Ordered From Service 
Parts defective, inoperative or Year ended June 30— 
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or 9 per cent, were found defective, and 24 were ordered 
from service. This compares with 3,118 locomotives in- 
spected during the previous year of which 252, or 8 per 
cent, were found defective and 11 were ordered from 
service. In 1933, 1934 and 1935, 1,368, 1,436 and 1,620 
locomotives were inspected, respectively, of which 74, 
69 and 146, respectively, were found defective and 3, 4, 
and 5, respectively, were ordered from service. 


Recommendations 


In accordance with the provisions of Section 7 of the 
locomotive inspection act the following recommenda- 
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tions, with reasons therefor, are made for the better- 
ment of the service: 

1. All steam road locomotives should be equipped with 
a suitable water column to which shall be attached three 
gage cocks and one water glass with not less than 6 in., 
preferably 8 in., clear reading, and one additional water 
glass with not less than 6 in., preferably 8 in., clear 
reading, located on the left side or back head of the 
boiler. The water glasses are to be so located, con- 
structed, and maintained that they will register the ap- 
proximate general water level in the boiler under all 
conditions of service and show a corresponding level 


This piece of steel tubing was substituted for a safety-valve spring, 
similar to the one shown at the left, in a locomotive which later 
exploded 


within 1 in. and be so located, constructed, and main- 
tained that the engineer and fireman may under all con- 
ditions of service have an easy and clear view of the 
water in the glass from their respective and proper 
positions in the cab. 

2. Cabs of all steam locomotives not equipped with 
front doors or windows of such size as to permit of 
easy exit should have a suitable stirrup or other step 
and a horizontal handhold on each side, approximately 
the full length of the cab, which will enable the engine- 
men to go from the cab to the running board in front 
of it—handholds and steps or stirrups to be securely 
attached with bolts or rivets; the distance between the 
step and handhold to be not less than 60 in. nor more 
than 72 in. 

3. All steam locomotives should be equipped with a 
brake-pipe valve, similar to the conductor’s valve used 
in passenger-train cars and caboose cars, at the rear of 
the cab or the front end of the tender, to enable the 
brakes to be applied in the event the enginemen are, 
from any cause, prevented from applying the brakes in 
the usual manner. 

4. The condemning limit for slid flat spots on wheels 
36 in. or less in diameter on road locomotives should 
be reduced to 1 in., and such wheels should not be con- 
tinued in service if out of round \%g@ in. or more in an 
are having a length of 12 in. Pounds and vibrations set 
up by flat spots and wheels out of round cause loosening 
and failure of truck parts and are destructive to other 
parts of equipment and track, especially under present- 
day operating conditions when the speed of practically 
all trains has been greatly increased. 

5. Safety glass should be used in all front cab doors 
and windows and in all cab storm windows. The use 
of ordinary glass in the front windows and in storm 
windows constitutes an unnecessary hazard to enginemen 
and others who may be riding in the cab, as is evidenced 
by an increasing number of injuries caused by the break- 
ing and shattering of glass from these windows. It is 
therefore recommended that installation of safety glass 
be made mandatory in all front cab doors and windows 
and in all cab storm windows. 
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EDITORIALS 





The Height 
Of Luxury 


The Victorian Railways (Australia) recently com- 
pleted a streamlined, air-conditioned, steam-locomotive- 
propelled train, “The Spirit of Progress,” in their 
workshops at Newport, which will make a non-stop 
run of about 190 miles between Melbourne, over the 
border of New South Wales to Albury. It will ac- 
commodate more than 400 passengers and seems to 
be comparable with the streamlined trains operating 
in this country; it will make an average speed of 
about 50 miles an hour, touching 70 miles an hour 
on those sections of the track on which such speeds 
are permissible. 

Apparently it is luxurious not only for the traveler, 
but for the trainmen as well. The Argus, a Mel- 
bourne newspaper, under the caption of “The Guard 
Will Have a Periscope,’ publishes this item: “How 
many small boys have reveled in the opportunity of 
sitting in the high perch of an ordinary guard’s van, 
from which the guard watches the signals ahead! For 
the guard, the novelty of the position soon wears off 
and many will envy the guard of the new train. He 
sits in his chair in the proper place for a chair to be 
—on the floor. High above him a window provides 
a view along the whole of the top of the train to the 
signals ahead, and he watches the scene reflected in a 
mirror set comfortably in front of him. A _ second 
sloping mirror, in front of the upper window, com- 
pletes the guard’s periscope.” 

In this country the engineer and fireman have the 
sole responsibility for watching for the signals ahead ; 
their task is simplified on some roads, and particularly 
in bad weather, by the use of cab signals. The brake- 
man on the rear end of the high-speed trains is un- 
usually concerned with keeping track of what goes on 
behind or alongside the train. On one road, all em- 
ployees along the right-of-way are ordered to watch 
the high-speed trains critically as they pass and to in- 
dicate to the brakeman by proper acknowledgment if 
all is right, or if something is at fault. This brake- 
man sits in a chair—on the floor—but his duties are 
more exacting—and possibly more productive—than 
those of the periscope attendant. 

The Victorian Railways officers and employees are 
proud of the fact that the interior paneling of the cars in 
the new train is made from the most beautiful of Austra- 
lian timbers, the sheets for each compartment being care- 
fully graded. It is said that not one of the thousands of 
these panels, which were trimmed, fitted and polished 
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at the company workshops, was damaged in any way. 

Another item of interest to American railroaders is 
the fact that the baggage racks have rubber-covered 
front bars, to prevent the baggage from slipping. 

The rapidly extending use and development of high- 
speed passenger trains throughout the world promises 
to bring about more and more improvements and con- 
veniences, which will lure business away from com- 
peting types of carriers and back to the rails. In- 
cidentally the railroads of the United States are not 
alone in suffering from such competition. 


Useless 
Waste 


The author of the paragraph captioned “Importance of 
Using Standard Specifications” on the Gleanings page 
of this issue, could have placed even stronger emphasis 
on the advisability of using standard specifications. It, 
of course, does not cost the railroad company directly 
very much to print its own individual sets of specifica- 
tions, but their use places a heavy expense on the rail- 
way supply companies, and this of necessity will be 
reflected back in the higher prices which they must ask 
for their products. 

It would be difficult to estimate accurately this added 
cost, but the engineering departments of those com- 
panies which manufacture basic materials and supplies 
can give concrete evidence of the great amount of extra 
work to which they are put, where the different rail- 
way companies insist on their own individual speci- 
fications, differing only in certain details from standard 
specifications which have been adopted and approved of 
by the Association of American Railroads, or the 
American Society for Testing Materials. Company 
specifications must be checked with great care against 
the standard specifications, and obviously higher prices 
must be asked for those materials which deviate far 
enough from the standard specifications to necessitate 
special effort and handling to conform to them. Even 
though this may not be necessary, the cost of checking 
the specifications in the engineering department and 
the details involved in dealing with the sales and pro- 
duction departments, makes for a very considerable 
added expense in many instances. 

While there may be occasions when such deviations 
are advisable, there is no question but that some rail- 
roads can make large savings, directly and indirectly, 
by conforming to the standard specifications and desig- 
nating them in asking for prices. This is one form of 
waste which should not be condoned. 
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Locomotive Smoke 
Elimination 


The December, 1937, report of locomotive smoke per- 
formance of Hudson County, N. J., shows the very 
low average smoke density of 0.68. This is the result 
of 875 locomotive stack observations on the nine rail- 
roads which operate in that county. Four of the roads, 
the New York Central, the Lehigh Valley, the Reading 
and the New York, Ontario & Western, had a perfect 
record—0.00. This is the result of a number of years 
of continued and persistent effort on the part of the 
Department of Smoke Regulation of Hudson County, 
and with the hearty co-operation of the Railroad Smoke 
Association and the railway organizations supporting it. 

No approach to the problem has been left uncovered. 
As an illustration, the December meeting of the asso- 
ciation was featured by an address on Locomotive 
Maintenance in Relation to Smoke, by Superintendent 
Motive Power and Rolling Stock, A. K. Galloway, of 
the Jersey Central and Reading. James Partington of 
the American Locomotive Company, addressed the Jan- 
uary meeting on Improvements in Design Tending to 
Better Smoke Performance in Locomotives. In like 
manner, almost every phase of railroad operation which 
is in any way concerned with the efficient combustion 
of fuel and smoke prevention has been painstakingly 
studied and discussed during recent years. 

The Smoke Association meets monthly, the sessions 
lasting for two hours from 2:00 p. m. to 4:00 p. m. 
This allows ample time for discussion after the address. 
As a result, there has been a steady decrease in the 
volume of locomotive smoke during the several years 
that the movement has been under way. The attitude 
of the railroads and the results which have been secured 
through their co-operation, have not only been appre- 
ciated by the public, but have stimulated other groups 
to make similar efforts. A Marine Association, for 
instance, has been functioning almost as long as the 
Railroad Association, and more recently a strong asso- 
ciation has been organized by the industries in Hudson 
County. The railroads are to be congratulated for the 
lead that they have taken in this movement. 


Fuel Costs 
Are Up 


As a result of new wage agreements and the National 
Bituminous Coal Act designed to regulate prices and 
trade practices, railroads are unquestionably faced 
with a substantial advance in the cost of coal, espe- 
cially that used in locomotive service. In fact, it is 
estimated that new prices already in effect will in- 
crease railroad coal costs by more than $19,000,000 
during the present year. This means that railroad 
mechanical officers have the definite responsibility of 
redoubling their efforts in the interest of fuel economy, 
which means keeping motive power in the best operat- 
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ing condition practicable and rechecking all of the 
hundred and one details of locomotive construction 
and operating practice which have a bearing on fuel 
performance. 

An example of the present trend towards increased 
fuel costs is afforded by figures issued by the I. C. C., 
Bureau of Statistics, the latest figures available being 
for November, 1937, as compared to November, 1936. 
During this 12-month period pounds of coal per 1,000 
gross ton-miles decreased from 123 to 122, or 0.81 per 
cent, and pounds of coal per passenger train car-mile 
decreased from 15.7 to 15.5, or 1.27 per cent. Dur- 
ing the same period the cost of fuel per 1,000 gross 
ton-miles increased from 15.85 to 16.85 cents or 6.30 
per cent, and the cost of fuel per passenger train car 
mile increased from 2.02 to 2.14 cents, or 5.94 per 
cent. The average cost of fuel per equated ton mile 
(coal equivalent) increased from $2.58 in November, 
1936, to $2.76 in November, 1937, or 6.98 per cent. 

In other words, in spite of a slightly more efficient 
use of fuel in November, 1937, the cost per unit of 
work done increased about 6 per cent on the average 
due to increased cost of coal at the mines. The Rail- 
way Fuel & Traveling Engineers’ Association is tak- 
ing steps to bring these facts to the attention of rail- 
road men generally, a worthy effort which this publi- 
cation is glad to support and supplement wherever 
possible. 

The increased costs of railway fuel on a ton basis 
for coal and a barrel basis for oil are largely out of 
the control of railroad men. Much can be done, how- 
ever, to reduce the total amount of the fuel bill by 
avoiding the unfortunate cumulative effect of ineffi- 
cient practices combined with high-purchase price. It 
is particularly important, for example, to re-check 
fuel saving devices, not previously installed because of 
apparent high first cost, but which now are amply 
justified by the savings possible when high-priced 
fuel is used. 

The effective fuel conservation efforts of railroad 
mechanical department officers working on their own 
individual roads and through an aggressive specialized 
group like the Railway Fuel & Traveling Engineers’ 
Association were never more needed nor potentially 
productive in saving railroad fuel money, than today. 


The Correct 
Cutting Fluid 


In a machine shop one often sees all drilling, cutting, 
milling and grinding operations being performed with 
the same cutting fluid. This raises the question: How 
much consideration are men responsible for the rec- 
ommendation and purchase of cutting fluids giving 
to the length of tool life in machining operations as 
effected by cutting fluids? 

Information is available from various sources show- 
ing that the proper cutting fluid can be ascertained 
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only through extensive tests of the various machining 
operations. For example, it has been determined, 
when machining S. A. E. 3140 steel with 18-4-1 high- 
speed tools and using a feed of 0.0125 in. and a cut of 
0.1 in. deep, that a tool life of two hours can be main- 
tained (1) at a cutting speed of 83 ft. per min. when 
cutting dry; (2) at a cutting speed of 89 ft. per min. 
with plain mineral oil; (3) at 93 ft. per min. with 
emulsion of one part oil and 16 parts water; (4) at 
97 ft. per min. with a sulpherized mineral oil; (5) at 
100 ft. per min. with 0.153 per cent by weight of 
colloidal graphite added to the 1-16 emulsion; and 
(6) at 106 ft. per min. when cutting with 0.153 per 
cent by weight of colloidal graphite added to mineral 
oil. At a uniform cutting speed the five cutting fluids 
mentioned would give a progressively increasing 
tool life. 

To give another example, it has been found that 
the life of a tungsten-steel blade in a motor-driven saw 
will vary with the cutting fluid used. Practically all 
cutting fluids show an increase in cutting time per 
piece as production increases, but the rate of increase 
of cutting time varies with the type of cutting fluid 
used. Usually, a sulpherized lard oil blended with 
small parts of mineral oil will show the greatest 
economy in regard to the life of the saw blade when 
cutting ferrous materials, although the cutting time 
per piece, when the blade is new, may be slightly 
lower than when other cutting fluids are used. 

Many shops can well afford to investigate the re- 
sults of tests offered by those who produce such cut- 
ting fluids and by individual disinterested investigators 
in this field. Although the two examples given herein 
in no way attempt to summarize the extended research 
in this field, they do suggest that real economy in 
machining operations can be effected by the selection 
of the cutting fluid which will produce either the best 
quality or the greatest production, or both. Some of 
the cutting fluids mentioned herein may not be the 
cheapest available, but because they have peculiar 
characteristics which certainly affect tool life advan- 
tageously they cannot be selected on a price basis 
alone. Accurate tests of machining operations with 
various cutting fluids is the one best means to that end. 


New Books 


Tue Rartway Carriace & Wacon Hanpzsoox. Pub- 
lished by The Locomotive Publishing Co., Ltd., 3 
Amen Corner, London, E. C. 4. 366 pages, 5 in. by 
7 in., cloth bound. Price, $1. 

General principles underlying British practice, rather 

than individual practices, are dealt with in this hand- 

book. Both wood-framed and all-steel passenger-car 
bodies—floors, roofs, ceilings, interior finish, timber, 
etc.—are discussed in Chapter 1. Separate chapters 
are devoted also to painting; the passenger-car under- 
frame; trucks; freight-car design; buffers and draft 
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gear ; wheels ; mass production of freight cars ; progres- 
sive repairs ; inspection; lightweight in coach construc- 
tion; interior metal work and its decorative treatment, 
and railway gages. British standard specifications for 
materials are then presented. 


TRAVELING ENGINEERS EXAMINATION Book. Pre- 
pared and published by the Railway Fuel and Travel- 
ing Engineers’ Association, Old Colony building, 
Chicago. 256 pages. Bound in cloth. Price of in- 
dividual copies $1.50, with suitable percentage reduc- 
tions for quantity orders. 

This 1937 revision of the book formerly issued by the 
Traveling Engineers’ Association has been brought up 
to date and now contains more than 1,200 questions and 
answers relating to the locomotive and its operation, as 
well as such accessories as stokers, boosters, reverse 
gears, superheaters, mechanical lubrication, feedwater 
heaters and the latest type of air brakes. 


SMOKE AND BoiLer Orpinances. Manual compiled 
and published for the Smoke Prevention Association, 
Secretary Frank A. Chambers, Room 1001 City Hall, 
Chicago. 152 pages, 6 in. by 9 in. Price: Paper 
bound 50 cents. 

This manual of smoke and boiler ordinances and re- 

quirements is published in the interest of smoke and 

air pollution regulation and increased efficiency in fuel 
combustion. It is the official publication of the Smoke 

Prevention Association and includes, in addition to 

recommended methods for measuring air pollution, a 

synopsis of papers read before the thirty-first annual 

convention held at New York, June 1 to 4, 1937. Of 
particular interest to railroad men are the papers on 

“Locomotive Smoke Abatement”, by E. E. Ramey, fuel 

supervisor, Baltimore & Ohio; and “What the Rail- 

roads Have Done to Abate Smoke in Hudson County, 

N. J.”, by George H. Massey, Hudson County, N. J. 


SMOLEY’S SEGMENTAL FuNcTIONS — TEXT AND 
Tasies. Published by C. K. Smoley and Sons, 
Scranton, Pa. 186 pages, 4% in. by 7 in. Leather 
bound. Price, $5. 

Simple methods of solving a circular segment and of 
computing its area, when the segment is given with any 
two of its five parts—viz., the arc, the chord, the radius, 
the central angic and the height—with numerous ex- 
amples illustrating the application of these methods are 
contained in this book by C. K. Smoley. Since the pub- 
lication of his book “Parallel Tables of Logarithms and 
Squares of Feet, Inches and Fractions of an Inch” in 
1901 the author has continually received requests from 
engineers and architects for a book which could be 
used in combination with that book in solving problems 
dealing with parts of a circular segment. With that aim 
in view he conceived the idea of accomplishing for the 
solution of the circular segment what the trigonometric 
functions had done for the solution of the triangle; 
hence, the introduction of segmental functions in the 
present book. 
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The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 











Ways of Wasting Locomotive Fuel 


Fuel conservation is a matter of continual discussion on all 
railroads. As a rule the subject is approached from the stand- 
point of saving fuel. Why not stress wasting fuel? Here is a 
question I should like to propound. How many ways can you 
enumerate of wasting fuel on a locomotive? I have in mind an 
up-to-date design, equipped with stoker, booster, feedwater 
heater, etc. 


Importance of Using Standard Specifications 


Material specifications have for years been individual on a 
large number of roads. For all basic materials, rails, tires, 
axles, plates, etc., all essentials are identical. A single A. A. R. 
or A. S. T. M. specification would secure the same quality of 
material. The practice of each railroad printing and issuing its 
own specification seems unnecessary. The expense involved in 
frequent reissues and in distribution to all interested depart- 
‘ments as well as to the concerns which may bid on this material, 
has seemed to be a practice which has really outgrown its use- 
fulness. It is easily understood that mechanical and test de- 
partments like to have a specific document bearing the rail- 
way company’s heading. This practice was fully justified when 
‘it originated at a time when there was no American Society of 
“Testing Materials, nor was there a unified railway organization 
which concerned itself energetically in the preparation of speci- 
-fications and in their regular revision as the state of the art 
developed. In the writer’s opinion the abandonment of specific 
railroad specifications, and an earnest desire to use A. S. T. M. 
-or A. A. R. specifications for generally used material, offers the 
-possibility of considerable saving. 


Goals to Shoot At 


At one time a number of years ago—back in the early 20's, 
‘I think it was—it was the practice on many railroads to estab- 
‘lish goals or objectives toward which to strive, in the effort to 
‘improve the efficiency and effectiveness of a department or of 
-operations as a whole. One division would compete with another, 
‘or one shop or department with another, thus stimulating a 
keen interest in better performance throughout the departments, 
-or through the entire railway organization. Unless I am mis- 
‘taken, there is not much of this being done at the present time. 
Obviously it must have paid, and paid well, in promoting econ- 
-omies and increasing efficiency of operation. Why don’t you 
:advocate starting something of this sort today? Incidentally, 
I can recall the time when in the effort to promote shop effi- 
‘Ciency, your own magazine staged frequent competitions for the 
best shop kinks or the best methods of performing certain 
‘operations. Has the depression hit us so hard that our spirit 
.and our sportsmanship have been lowered or reduced to a point 
_ where we have ‘become insensible to such appeals? Except for 

‘safety competitions, which have become more or less routine, 
‘Can you name other types of competitions in the mechanical de- 
partments of eur -railroads? 
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Gleanings from the Editor’s Mail 





Departmental Safety Meetings 


How many railroads have monthly departmental meetings with 
the men and the foremen? Many manufacturing concerns fol- 
low such practice. It gives the foremen an opportunity to cul- 
tivate friendly relations with the employees and permits mis- 
understandings as to rules and regulations to be cleared up. Pro- 
duction problems are also discussed, but safety should be the 
main topic of discussion. The supervisor in charge of such 
meetings should take special pains to see that they are not only 
instructional, but are so interesting that the men will want to 
attend them. 


Eyes That Do Not See 


It ought not to be necessary to have an outsider come in and 
tell us how to do our job better, and yet, what a jar we some- 
times get when such a person questions about why we do a 
certain thing in a certain way. We have an operation in our 
shop of which we felt we could be justly proud, because of the 
improvement which we have made as compared to former prac- 
tices. The other day we were showing it to a visitor to whom 
the entire operation was new and unfamiliar. Imagine our dis- 
may when he asked a simple question that almost automatically 
suggested a still further improvement which could be readily 
made to excellent advantage. Since that time I have been try- 
ing to look at and study familiar, routine jobs with a more 
questioning mind and critical attitude. Just why do we do a 
certain job in a certain way? Is there not some way of doing 
it more easily and inexpensively? Have conditions changed since 
the method or practice was first inaugurated, which might well 
warrant making an entire restudy of the operation or the method 
of handling? 


Trains Still Fascinate Public 


Enjoying a monopoly of the transportation field for so many 
years, the railroads formerly had little or no incentive to culti- 
vate public interest and good-will, and some of them made but 
a feeble effort to cultivate either. There is, therefore, good rea- 
son for amazement at the sustained interest which the general 
public unquestionably exhibits toward all things connected with 
the operation of railroads. My working hours are spent at a 
large industrial plant, so situated that it affords a clear view 
of every form of transportation—steam trains, motor vehicles, 
military and commercial airplanes, and, until recently, multiple 
unit electric cars. Though not unusual so far as my observa- 
tion goes, the difference in the reaction of the workingmen to 
the passage of these various transport units is worthy of notice. 
Large buses or motor trucks rarely draw a glance; airplanes. if 
in deafening formations of a half dozen or more, may evoke 
some slight interest; but, when a fast passenger train rushes by, 
or a heavy freight passes with its interminable string of cars, 
nearly every eye is riveted on the engine for a moment. The 
numbers and characteristics of the engines usually seen on the 
various trains are well known, and the appearance of a strange 
engine is immediately recognized and commented upon by the 
men. With one exception, all these engines are of the most 
ordinary varieties, without any streamlining, dashes of color, 
or other up-to-date frills which might create unusual interest. 
The one exception is a 600-hp. Diesel-electric switcher, which 
began work very quietly a short time ago and has since caused 
much discussion and speculation among railroad men and others. 
Some of the misinformation concerning this engine, now being 
circulated by those who ought to know better, would gain little 
credence if the owners had given proper publicity to its advent. 
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Illustrations of 
Journal-Bearing Troubles 


Notwithstanding the importance attached to the use of 
proper lubricants in journal boxes of railroad equipment, 
it is a well-known fact that the solution of the hot-box 
problem lies not alone in the quality of the oil and waste. 
In packing the box, railroad officers who are familiar 
with this phase of train operation will at once agree 
that it is equally important to see that all the mechanical 
parts of the journal box are in proper order; for ex- 
ample, the journal and bearing, the bearing wedge, the 
box, the box lid and dust guard must be in good repair 
to insure satisfactory lubricating performance. 

Frequently, the cause of a hot box is ascribed to the 
inferior quality of the lubricant, when upon investiga- 
tion it will be found that some mechanical defect present 
in the journal-box assembly contributed to the failure 
and very likely was the primary cause of all the trouble. 
Often, too, the evidence is destroyed, in which case the 
actual cause cannot be determined. The purpose of this 
article is to bring to the reader’s attention two major 
causes contributing to the hot-box problem; namely, the 
journal bearing and the journal-bearing wedge, and to 
show by illustrations some of the actual conditions re- 
cently found on cars of various ownerships while on 
repair tracks undergoing repairs. 

Unquestionably a marked improvement has been made 
in the hot-box situation since the introduction of rule 
66 of the A. A. R. Interchange Code. This rule sets 
forth a course of procedure which should be followed if 
the objectives sought are to be attained. It will be 
apparent from the accompanying illustrations that a 
further improvement can be effected if greater care be 
given to the mechanical details when cars receive 
periodic repacking of journal boxes. To that end we 











Fig. 2—The bearing metal shown at the top became loose after this 
second-hand bearing, unsuited to the journal diameter, had been 
applied 





Fig. 1—An antiquated wedge that should have been discontinued in service 
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Fig. 3—A faulty journal fillet caused this bearing condition 


must look to our supervision to see that rule require- 
ments are complied with. 

While this subject is not new, it is hoped that the 
material presented here will prove interesting and in- 
formative. Train delays are expensive and sometimes 
embarrassing. Such delays arising from hot boxes can 
be avoided, to a.great extent, by proper workmanship 
and by using lubricants of proper quality. 

Fig. 1—Do you recall this type of wedge? Some of 
the “old timers” will. Admittedly this wedge has seen 
years of service and has long since outlived its useful- 
ness. Note the condition of the journal bearing, par- 
ticularly where the sliding section wore into the back. 


Fig. 6—Wedge of obsolete design removed recently from a car—Note 
the uneven bearing surface where the wedge contacted the box 


One can see at a glance what caused the wear on the 
lugs at the inside of the wedge and the consequent 
pinching of the bearing and retarding of the oil flow. 
These were removed from a car that bore a repack 
stencil of recent date. 

Fig. 2—This bearing was removed in a transporta- 
tion yard where a wide-awake inspector had noted that 
the babbitt lining had slipped below the bearing shell. 
Apparently someone had applied a second-hand bearing 
unsuited to the diameter of the journal. During wheel 


changes it is important, when second-hand bearings are 
used, to caliper the journal to determine whether the 
bearing is of proper size. 


In the case of repacks it is 





Fig. 4—Progressive cracking caused by hydraulic pressure between the 
lining and the shell when once a small crack appears 





is 


Fig. 5—A simple hammer test might have discovered this loose lining 


Fig. 7—The car inspector’s friend—a waste grab 


more economical to apply a new bearing when in doubt 
rather than to risk the application of a poor second-hand 
bearing. Note the bearing surface on the side of the 
Shell and you will readily understand how this under- 
sized fit affected the bearing, causing the shell to frac- 
ture at the side and the lining to crack and become loose. 
Fig. 3—Except for the worn condition of the fillet 
end, this bearing otherwise looks like a new one. The 
excessive wear indicated, causes.one to wonder what con- 
sideration axle fillets are receiving when axles go through 
the shops for attention. Perhaps it would be advisable 
to investigate our wheel and axle practices to ascertain 
whether the fillets are being properly machined. 
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Fig. 8—Isn’t this something! Two channels were chiseled in the 
bearing to relieve a cut-journal condition 


Fig. 4—This illustration shows a badly cracked or 
shattered lining on a bearing removed from a car a 
few months after periodic repacking of boxes. A slight 
crack is not always visible in ordinary inspection, yet 
here we have a typical case of progressive cracking re- 
sulting from the hydraulic pressure exerted between the 
lining and shell when once a slight or small crack ap- 
pears. Obviously we would be well repaid for any extra 
time spent in a closer inspection of bearings at the time 
journal boxes are repacked. 

Fig. 5—Here. we show another case of a loose lining. 





Fig. 9—This brass was applied even though it did not fit the wedge— 
Evidence is shown of a cut journal 


The question which arises is: In our examination are 
we properly testing the bearings to assure ourselves that 
the linings are not cracked or loose before reapplication 
to the box? Try the simple hammer test and see how 
a light tap on the back of the bearing will reveal a trace 
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of oil in the babbitt metal if a crack is present in the 
lining. 

Fig. 6—This wedge of obsolete design was removed 
from an overheated journal under a car that had been 
recently repacked. Note on the back of the wedge the 
uneven bearing surface where it contacted the ceiling 
of the box. A crack appears to be developing cross- 
wise, at the front of the wedge. Do you consider that 
the party who applied this wedge properly inspected the 
mechanical details of this box assembly to insure 15 
months’ operation free from trouble? 

Fig. 7—Here is an excellent example of a waste grab 
—the car inspector’s “friend.” The inspector may tell 
you it resulted from rough train handling, emergency 
brake application, etc., while the yard-master may claim 
that it was caused by overpacked boxes, or packing 
otherwise improperly applied. Well, any one of these 
opinions may be right. The fact remains that the waste 
grab is a common source of trouble. 

Fig. 8—This is an unusual case. Various deductions 
can be made. The evidence indicates that the journal 
was found cut in two places and the repairman con- 
ceived the idea of chiseling out two channels in the 
babbitt to avoid contact with that portion of the journal 
which was cut. This box had been treated with a cool- 
ing compound which led to the car being shopped for 
attention with findings as indicated. 

Fig. 9—Some lubricating specialists go so far as to 
advocate the machining of the top of journal bearings 
to insure a uniform surface the full length of the bear- 
ing. Here we have a case where a bearing had been 
applied when it was known that it would not properly 
contact the inner surface of the wedge. In other words, 
at the very outset this box had an uneven bearing. Note 





Fig. 10—Brass with lug extensions swedged in, causing the babbitt 

lining along the side to act as a wiper and rob the journal of its 

adequate supply of lubrication—An example of carelessness on the 
repair tracks 


from the front view the varying thicknesses of the shell 
and lining. Yes, this was a 1937 bearing, and if you 
will observe closely, you will see evidence that the journal 
doubtless had been cut. In this case the inspector simply 
applied an A. A.R. defect card and allowed the car to 
go forward. Such practices invite serious trouble and 
should be discouraged. Suppose in this case the journal 
had burned off and extensive property loss resulted. 
Where would the responsibility rest? 

Fig. 10—This bearing was removed when wheels were 
changed under a car that had been repacked two months 
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previously. Note where the lug extensions have been 
swedged in. As a result the babbitt lining along the 
sides will act as a wiper and rob the journal of its 
adequate supply of lubrication. The distance across the 
lug extensions originally measures 55¢ in., whereas in 
this case it has been reduced by % in. This is an ex- 
ample of carelessness on repair tracks, in that a de- 
fective bearing was reapplied when boxes were repacked. 
Could we expect 12 to 15 months satisfactory lubricat- 
ing performance under such conditions? 


Deeisions of 
Arbitration Cases 


(The Arbitration Committee of the A.A.R. Me- 
chanical Division is called upon to render decisions 
on a large number_of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Truck-Side Damage 

Caused by Broken Axle 

On January 28, 1935, the Wabash delivered an empty 
stock car, owned by the Quaker City Live Stock Ex- 
press, to the Chicago and Illinois Midland with a hole 
worn through the top of the left No. 3 journal box. 
This hole was caused by the box riding on the stub 
of a broken journal on a pair of wheels replaced by the 
Wabash. The C. & I. M. ordered a new truck side 
from the owners but did render a bill for the part, be- 
cause it reported the damage as a delivering line defect 
and had demanded a defect card from the Wabash. 

Although the Wabash admitted the truck was dam- 
aged on its line and had replaced the wheels without 
making repairs to the truck side, this road contended 
that the damage was the owner’s responsibility because 
such damage resulted when the axle broke, permitting 
the truck side to drop down and let the box ride on the 
axle stub. Therefore, it refused to issue a defect card 
to the C. & I. M. 

The C. & I. M., having repaired the damage, con- 
tended that it was entitled to render a bill for repairs 
either against the Wabash on authority of defect card 
or against the car owner, depending on the result of the 
decision rendered by the arbitration committee. 

In a decision rendered on November 12, 1936, the 
Arbitration Committee stated “As the defect on journal 
box of truck side developed due to a broken axle, own- 
er’s responsibility, the same responsibility applies to the 
damaged truck side.”—Case No. 1753, Chicago & 
Eastern Illinois Midland versus Wabash. 





Charges for Arch Bars and Tie 
Bars Replaced with Side Frames 


On September 13, 1935, a car owned by the North 
American Car Corporation was derailed on the St. Louis 
Southwestern and was returned to the owner with the 
delivering line damage covered by defect cards. The 
arch bars and tie bars were bent, and the owner elected 
to scrap and replace them with Andrews side frames, 
charging the St. Louis Southwestern a price equivalent 
to that for repairing the arch bars and tie bars plus 
necessary material costs instead of charging for new 
parts. The charges made by the car owner amounted 
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to $58.66, while the actual betterment charges amounted 
to $105.84. 

The St. Louis and Southwestern contended that the 
charges should be confined to the work actually per- 
formed, and that any increased cost resulting from the 
application of betterments was the owner’s responsibility. 
However, the owner maintained that its charges were 
in accordance with the original design and did not exceed 
the betterments applied, which is in accordance with 
the first paragraph of rule 94. Consequently, the owner 
contended that its charges were correct. 

The Arbitration Committee’s decision, rendered April 
8, 1937, stated: “The charge as rendered by the car 
owner is proper, as it does not exceed the charge for 
repairs authorized by defect card in accordance with 
first paragraph of rule 94.”—Case No. 1754, St. Louis 
Southwestern versus North American Car Corporation, 


Straightening Press for 
Steel Car Parts 


An efficient and powerful steam-operated press used 
in straightening steel car parts at the Danville, IIl., 
shops of the Chicago & Eastern Illinois, is shown in the 
illustration. The steam cylinder, with 22-in. piston 


diameter and 18-in. stroke is rigidly bolted to a heavy 
iron framework, the piston operating vertically above a 
face plate 3 ft. 6 in. wide by 8 ft. 6 in. long and located 
about 14 in. above the shop floor. 

The steel framework supporting the cylinder consists 





Steam-operated press used in straightening steel car parts at the 
Danville shops of the C. & E. I. 


of 15-in. channels and I-beams riveted together and set 
on a solid foundation. The spread of the vertical chan- 
nels is 10 ft. 9 in. on centers and: the overall height is 
9 ft. About 40 ft. back of this steel framework is a 
similar steel frame over a heating forge; these two steel 
frames are tied together and braced against the shop 
wall by means of 9-in. double channels riveted together 
to form an I-beam which also serves as a trolley for the 
5-ton chain hoists used in handling the heavy steel parts. 

The cylinder is shop-made from a scrap locomotive 
cylinder bushing with top and bottom heads made of 
locomotive cylinder heads, held together against the 
bushing by an adequate number of 1-in. tie rods. The 
piston and piston rod also are of the locomotive type 
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with the usual packing rings and packing gland. A globe 
drain valve is provided in the lower end of the cylinder 
and the usual steam-operating valve is located on the left 
channel with a throttle lever within easy reach of the 
operator, 

This steam press is used for the most part in the cold 
straightening of steel car end sills, side sills, center sills, 
bulb angles, car ends, stakes, braces, posts and doors. 
When badly bent, some of these parts have to be heated 
before straightening and in this case the overhead trol- 
ley and chain hoist connection to the forge is very con- 
venient. In the case of bent steel car ends, the corru- 
gations are reformed practically like new by the use of 
rollers and wedge-shaped straightening dies. Special 
dies are used for stake pockets and similar parts. It is 
seldom necessary to use more than two men in the opera- 
tion of this straightening press, which greatly expedites 
the handling of steel-car work at the Danville shops. 


Questions and Answers 
On the AB Brake 


General (Continued) 


243—O.—How would you proceed to cut out a brake? 
A.—Close the branch-pipe and cut-out cock, and drain 
both reservoirs completely. 

244—Q.—What should be considered when “picking 
up” a car on the road having AB equipment? A.—Be- 
cause of the use of an emergency reservoir in addition 
to the auxiliary reservoir, approximately twice the time 
is required to charge the brake system as compared with 
the K equipment. 

245—Q.—What would be the result if this fact was 
not taken into consideration? A.—Unless sufficient time 
is allowed for charging, the brake may fail to apply 
during the road test. 

246—O.—Where can we expect an exhaust of air to 
the atmosphere following an emergency application? 
A.—At the main exhaust port of the emergency portion. 

247—Q.—How long should this blow continue? A.— 
For at least 1 minute, and the brake should not be con- 


sidered defective unless the blow continues longer than 
. ; 
2 minutes. 


Cleaning, Lubricating and Testing 


248—Q.—Should the service or emergency portions be 
cleaned on or at the car? A.—No. They should be 
removed from the car and replaced by portions known 
to be in good condition. 

249—O.—What should be done with the portions re- 
moved? A.—After first properly protecting them from 


exposure to dirt and damage, they should be transported _ 


0 a point provided with an approved test rack. 

250—O.—W hat attention should be given the bracket 
portion? A.—It should be blown out with compressed 
ir, and the hair strainer should be removed and cleaned. 
‘ote: A recommended practice is to carry sufficient 
trainers in stock to provide for renewals. The dirty 
rainer should be placed in the protection cover on the 
‘rvice portion, which contains a receptable for this 
urpose, and forwarded with the service portion to the 
iop for repairs. 

251—O.—When dismantling the portions for repairs 
r cleaning, what care should be exercised to avoid dis- 
tion of bolts, studs, nuts, etc.2 A.—Special wrenches 
hould be provided to fit these parts. 

252—O.—W hat further care must be taken when dis- 
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mantling or assembling the parts? A.—Damage to 
pistons, springs, gaskets and slide valves must be avoided. 

253—Q.—What is important insofar as choke fittings 
are concerned? A.—The size of the various chokes is 
important and they should be removed, cleaned and 
gaged. 

254—Q.—What is a good practice in regard to the 
cleaning of chokes? A.—It is preferable to remove the 
chokes one at a time for cleaning and inspection. 

255—O.—Why should this procedure be followed? 
A.—To avoid mixing, that is, to insure that each choke 
is replaced in its proper location. 

256—Q.—What is the proper method for cleaning 
chokes? A.—They should be dipped in a cleaning fluid 
and blown out with compressed air; no metallic tools 
should be used to clean the openings. 

257—Q.—When cleaning the portions, what method 
should be followed? A.—They should be completely 
dismantled and all parts inspected and cleaned ; also, all 
parts should be washed in a cleaning fluid to dissolve 
any oil or grease that may have accumulated. 

258—Q.—How should gaskets or rubber-seated valves 
be cleaned? A—They should be dipped in a cleaning 
fluid, if the fluid is noninjurious to rubber; the parts 
must be promptly wiped dry after dipping in the clean- 
ing fluid. Defective gaskets or diaphragms should be 
replaced with ones in good condition, 

259-—O.—What attention should be given the springs? 
A.—They should be inspected for rust pits or other 
defects. — 





Jig for Laying 
Tight Car Floors 


To assure laying freight-car floors which will be tight 
not only when new but after some shrinkage has taken 
place, the jig shown in the illustration is used at the 
Northern Pacific freight-car shops, Brainerd, Minn, 
The device consists simply of an air-cylinder arrange- 
ment (one on either side of the car) which permits ap- 
plying the last few boards at the center of the car with 
considerably more pressure than would be possible with 
hand-laying methods and thus squeezing all of the floor 
boards together at a predetermined pressure adequate 
to prevent the subsequent development of cracks. 

In applying car decking at Brainerd shops with this 
device, the boards are laid loosely on the car sills or 
nailing strips, working from each end towards the cen- 





Fig. 1—One of a pair of swing-type pneumatic clamps used in 
applying freight car decking 
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ter. These floor boards in each end of the car are then 
held down against upward movement by 3-in. by 4-in. 
stringers laid longitudinally on top of the decking and 
stayed from the car roof. Five floor boards on each 
side of the car center (and including the additional one 
or more boards inserted for tightening purposes) are 
then cleated together and placed in an inverted vee 
position as shown in Fig. 1. A suitable wooden block 
is applied at the point of the vee and the air clamp swung 
into position with the lower jaw under the car side sill 
and the upper jaw resting on the block. 

A similar clamp is applied on the other side of the car 
and, when the operating valve is opened, air is admitted 
to both cylinders simultaneously, drawing the two jaws 
of each clamp together and having the immediate effect 
of gradually flattening the V-shaped boards and pressing 
all floor boards in the car together until the vee finally 
is forced into a horizontal position as shown in Fig. 2, 
with one extra floor board (or more as required) ap- 
plied. The decking is nailed lightly at intervals to as- 
sure its staying in place; the 3-in. by 4-in. stays are 
removed; and the final nailing operation is completed, 
using 3-lb. double hand hammers which not only drive 
the nails easily in about two blows but have sufficient 
weight to force the decking down against the car sills. 

Referring again to the illustration, the construction 
of the pneumatic jig will be apparent. The jaws are made 
of small angles pivoted at the left ends to a vertical steel 
plate and round bar which is mounted iri two substantial 
eye brackets, rigidly secured to the shop walls. This 
arrangement permits swinging the jaws parallel with and 
close to the walls when not in use and thus avoids 
obstructing the passageway. 

The air cylinder, with a 5-in. bore and 24-in. stroke, 





Fig. 2—View of the decking after it has been pushed down, 
with all boards tightly in place 


is mounted near the end of the upper jaw by means of a 
pivoted connection and has a piston rod connection to 
the lower jaw which is also pivoted to permit angular 
movement. The weight of the air cylinder and outer 
jaw ends is supported when the jig is not in use by 
means of a l-in. diagonal rod with pin connection at the 
upper left end to the vertical steel supporting plate and 
a slotted connection to a pin in the lower jaw which 
adds to the flexibility of the device. In other words, this 
construction permits the lower jaw to adapt itself to car 
side sills of slightly varying height. 

A similar pneumatic clamp is provided on the other 
side of the car, both operated -by air from a single valve. 


* * * 





Automatically operated eight-car AB brake endurance test rack of the New York Air Brake Company 


At the right is a U2 Mercury manometer which registers application and release differentials of the AB valve. In the center 
is the control mechanism for ee cormages: | — and reducing the brake pipe in one-minute cycles. In front of the valves 
inders. t 


are 10-in. by 12-in. diameter cy 
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herwise the brake equipment is the same as used on freight cars. 
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Motor-Driven 
Sheet Metal Shears 


An unusually efficient and convenient type of motor- 
driven sheet metal shears, which was made and is now 
being used at the Danville, Ill., shops of the Chicago 
& Eastern Illinois, is shown in the illustration. 

The frame of this machine is constructed of angles 





Shop-made sheet metal shears used at the Danville shops 
of the C. & E. I. 


welded together and designed to support rigidly the 
shearing unit and a large table made of 3@-in. sheet steel. 
The U-frame which carries the cutter shafts is a welded, 


built-up structure made of heavy tank steel. The two. 


cutter shafts, mounted one in the upper and the other 
in the lower jaw of the machine are equipped with roll 
cutters at the outer end which, when brought together 
serve to shear sheet metal sheets quickly and easily to 


any shape or design required. The cutter shafts are | 


gear-driven from a 1'%4-hp. electric motor mounted in 
the base of the machine. 

The work done on this machine is primarily locomotive 
jacket work. However, other light sheet metal parts, 
such as stove pipes, galvanized spouting, and galvanized 
material for various utensils, are cut on this machine. 
The machine is used to make both straight cuts and 
circles with a comparatively small radius. 

Prior to the adoption of this machine, all jacket and 
light sheet metal parts were cut with a large pair of 
hand shears. This machine has eliminated the use of 
the large hand shears, and results in a saving of approxi- 
mately 20 per cent in labor cost in preparing and cutting 
a ‘ocomotive jacket. 


Changing the Size 
Cf Air Reservoirs 


L.comotive main air reservoirs sometimes have to be 
le.gthened to provide increased capacity or possibly 
sl ortened to fit in a restricted space. In either case, the 
m-thod illustrated may be used to good advantage, as it 
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involves the welding together of two reservoir sections 
of any desired length by means of a reinforced circum- 
ferential seam which gives equivalent or even more 
strength than in the original reservoir. 

Referring to the drawing, the general method of pre- 
paring and welding this circumferential air reservoir 
seam is shown. The edge of each section of the reser- 
voir is beveled to an angle of about 30 deg., and dia- 
mond-shaped reinforcement strips are cut in two, bev- 
eled and electrically welded to the inside of the reservoir, 
being spaced as shown and applied before the reservoir 
sections are placed in position for welding. The rein- 
forcement strips are made of 3-in. boiler steel of the 
shape indicated and formed to fit the inside diameter 
of the reservoir. Sixteen reinforcement strip pieces in 
all are required and they are spaced on each side of the 
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Details for preparing and welding the circumferential air reservoir seam 


drain plug bosses as shown, to permit the reservoirs to 
drain properly. 

After the air reservoir sections are lined up accurately 
in position they are tack welded on opposite sides -to 
prevent them from being drawn out of line. The rein- 
forcement strip pieces are welded together and the seam 
finished smooth and flush with the outside of the reser- 
voir. This method of lengthening and shortening air 
reservoirs may, of course, be used with equal success 
on all types of cylindrical reservoirs and drums. 


Power Chucking 
Wrench 


The Cushman Chuck Co., Hartford, Conn., recently de- 
veloped a uniform-torque power wrench for production 
chucking of pieces in lathes, drill presses and milling 
machines which is designed to lessen the fatigue on the 
operator and to produce a uniform chucking pressure 
for eliminating distortions usually due to unequal pres- 
sures on chuck jaws when tightened by hand. The 
power wrench includes a high-torque constant-speed re- 
versible motor, a reduction gear and a splined drive 
shaft. One end of the drive shaft engages the chuck- 
(Continued on page 77) 
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WORK GOES 
ROUND AND 
ROUND 


6¢Kvery one of the failures could have been pre- 
vented!” H.H. Carter, master mechanic on the Plains 
Division of the S. P. & W., pounded the desk to em- 
phasize his statement. “Not only could they have been 
prevented, they should have been!” 

Jim Evans, the roundhouse foreman, squirmed un- 
comfortably. “But Mr. Carter—” 

“No buts about it,” Carter interrupted. “They should 
have been prevented—old breaks, every one of them!” 
The master mechanic pointed a heavy right forefinger 
at a miscellaneous assortment of enough scrap in one 
corner of the office to start a fair size junk yard. 

In the pile of parts were pieces of combination levers, 
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The master mechanic pointed a heavy right fore- 

finger at a miscellaneous assortment of enough 

scrap steel in one corner of the office to start 
a fair size junk yard 


the end of a main rod, a broken eccentric rod, and 
various other parts of locomotives. Each piece repre- 
sented an engine failure. Each part under the constant 
hammering and pounding of a heavy working locomo- 
tive had given way. As the master mechanic had said, 
the broken sections all indicated that the breaks had 
started from old cracks. In most cases, the break had 


‘progressed from a crack at a corner of the piece. The 


master mechanic leaned over and pointed at the broken 
end of an eccentric rod. 

“Look at that—nearly a third old break! The inspec- 
tors should have found that.” 
“It’s sometimes pretty hard to see a crack,” Evans 


Railway Mechanical Engineer 
FEBRUARY, 1938 












SS oF 


(To 





fore- 
ough 
start 


and 
pre- 
tant 
mo- 
aid, 
had 
had 
The 
ken 


DeCc- 
rans 


yineer 
1938 

















said defensively. “Sometimes they’re on the, back side.” 

“They’ve got mirrors,” Carter cut in. “We've given 
them mirrors, flashlights, and magnifying glasses, and 
they’re supposed to have good eyes, but that’s not the 
point. The point is I want such failures to stop. They’ve 
got to stop!” Carter pounded the desk again. 

“We'll do our best,” the foreman replied. 

“Tt don’t care what you do or how you do it, but I 
don’t want any more failures from broken rods.” The 
master mechanic picked up a letter. Evans took the 
hint and left. 

When Evans reached the roundhouse he located the 
laborer that wipes the rods. “I want all of the rods 
cleaned and whitewashed every trip,” the foreman told 
the laborer. “After they’re whitewashed and inspected, 
clean them off. I’ll give you another man to help you.” 

The campaign to reduce failures from broken rods 
was on. The roundhouse smelled like a pre-prohibition 
cooking plant, the odor of alcohol was so strong. 

The whitewash was a mixture of powdered whiting 
and alcohol. It dries quicker than when mixed with 
water, and Evans claims makes a finer grained white- 
wash that shows up cracks better. 

Every rod that showed symptoms of the tiniest hair- 
line crack was taken to the blacksmith shop and treated. 
Hardly a locomotive was turned without some part being 
thus treated. 

Some were cracked, others had, as the blacksmith ex- 
pressed it, “equators” because the lines were imaginary. 

Every one in the roundhouse became crack conscious 
from cellar packer to cab man. Even the jacket wipers 
took a look along the side of every engine they passed 
looking for cracked rods. 

The intensive effort brought results. The epidemic 
of broken rods was stopped, for the time, at least. 
There was another and less pleasing result. Every one 
was so busy looking for cracks, little time was left for 
other work. 

Machinists were busy removing and replacing sus- 
pected or guilty parts. Laborers were busy whitewash- 
ing and cleaning. The blacksmith fire usually had a 
crack suspect heating in it. Inspectors only needed a 
Sherlock Holmes hat and calabash pipe to be taken for 
detectives looking for clues. 

One morning Evans was making out his engine lineup 
when the messenger brought in a wire. “Pink one for 
you, Mr. Evans,” the messenger said. 

Messages on ordinary yellow paper are bad enough, 
but ones on pink usually mean trouble. This one was 
no exception: ‘Engine 5086 held at Sanford by federal 
inspector account worn driving boxes and rod bushings.” 
The message was signed with the initials of the master 
mechanic. 

The foreman dropped the pink slip on the desk like 
it had burned his fingers. He finished the lineup hur- 
riedly and headed for the roundhouse. 

The 5079 was on the drop-pit and had been for over 
three weeks. Since the campaign against cracked rods 
started, machinists had little time for dead work. Even 
the ones assigned to the drop-pit were pressed into 
service occasionally to help out on running repair. 

Evans found machinists Jenkins and Cox, assigned 
drop-pit men. Both nut-splitters were working on run- 
ning repairs. 

“Let’s get on the 5079 and get it out right away,” 
the foreman told them. “Soon as we get her out, two 
or three other engines have got to go over the pit.” 

_The master mechanic returned to Plainville next day. 
He called the foreman to the office and lectured long 
and loud. “There’s no excuse for allowing locomotives 
to be run with driving boxes and rod bushings worn 
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past the limit,” the master mechanic began and ended his 
lecture. 

Evans assured him that it would not be allowed to 
happen again. 


Awp the campaign against worn bushings and brasses 
was on. An additional machinist and helper were as- 
signed temporarily at the drop-pit. A machinist put in 
eight hours a day turning driving box brasses. The 
crank pin grinder that had been idle for many weeks 
began making the sparks fly truing up tapered and out 
of round pins. Driver journals were rushed to the 
wheel lathe to be turned. 

The sudden increase in consumption of brass was so 
great that the storekeeper suggested that a brass foundry 
should be added to the S. P. & W. facilities at Plain- 
ville. 

Extra work incurred putting boxes and bushings in 
condition took a lot of time that had: previously been 
used in the crack clean-up campaign. Inspectors met 
incoming engines on the lead and carefully checked driv- 
ing box pound while the hoghead or hostler pumped 
them. Magnifying glasses were not used as assiduously. 
Long lining bars became bright from constant use by 
inspectors using them to test wear in rod bushings by 
lifting the rods. 

Rome wasn’t built in a day, neither can a locomotive 
in a roundhouse be run over the drop-pit, have the 
drivers dropped, crown brasses renewed, journals and 
pins trued, and other work incidental to such procedure 
be accomplished in eight working hours. Everything 
considered though, exceptionally rapid results were ob- 
tained in the work at Plainville. 

With so much of the work being done, many time- 
saving methods were evolved. Some short cuts were 
suggested by the foreman, but a larger number were 
ideas of the mechanics doing the work. 

A minor but irritating outcome of the wholesale re- 
newal of bushings and brasses was a sudden increase 
in the number of hot pins and boxes. When possible, 
locomotives just off the drop-pit were broken in by 
being run on a local. A couple of them were used one 
day each in the yards switching but the hogheads on 
the goat yelled their heads off about using road engines 
for switching. 

Sometimes conditions didn’t allow time for properly 
breaking in the new bearings. In such cases they were 
limbered up a little by running them up and down the 
lead. Liberal doses of oil and crater compound were 
given the pins and journals. Extra cakes of grease and 
sticks of pin dope were given the engineer along with 
the fervent hopes of the foreman that the engine wouldn’t 
run hot. 

_Except for the minor annoyance of occasional hot 
pins and journals, everything was going good at Plain- 
ville until the cylinder fell off the 5091. 


Was that a mess! The engine right off the drop-pit 
had made one trip on the local, made a good trip, too, 
only the right main pin ran a little hot. The hogger 
didn’t have to put water on a single journal. 

The next trip was on 71, the fast Gold Ball freight. 
Forty miles out of Plainville the cylinder dropped off. 
Traffic was tied up four hours getting the engine and 
train off the main line. The superintendent, trainmaster, 
and master mechanic prized up more hell than old Nick. 
ever heard of and that was only the beginning. The 
superintendent of motive power and general manager took 
out a few chunks by wire, then went to Plainville for a 
personal appearance. 

“Didn’t you know the cylinder casting was cracked?” 
the master mechanic asked Evans, 
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“Sure,” Evans replied. “I knew it was cracked but 
I didn’t think it was bad enough to do any damage. Half 
of the engines running out of here have cracks in cylinder 
castings that look as bad as that one did. I thought—” 

“If you had thought,” the master mechanic cut in, “you 
would have tied the engine up until the casting was re- 
paired.” 

The official didn’t intend to be personal, he was only 
passing on to the foreman a little of what he had received 
a lot of from the officials over him. 

“Well,” Evans shoved his chew of “horseshoe” into his 
cheek with his tongue, “maybe we had better go over all 
of the cylinder castings and get the ones that might 
cause trouble welded.” 

“Of course we should,” Carter said before he realized 
that he was assuming responsibility with the foreman. 
Then he added, “All right, I'll go over them with you 
and we'll decide which ones should be repaired.” 

Every engine that came in was carefully inspected for 
cracked cylinder castings. Inspectors marked cracks 
they found with yellow keel. The foreman and master 
mechanic then examined them and decided what was 
to be done. 

Some were chipped out and welded with bronze. Some 
were re-enforced with studs before being welded. Ones 
that didn’t look too bad were pronounced O.K. for serv- 
ice but with the understanding that they would be care- 
fully watched. One engine, the 5077 was sent to the 
back-shop to have the cylinder castings renewed. 

Things went along fairly quiet at the Plainville round- 
house for some time. Evans was beginning to feel that 
his wasn’t such a bad job after all until one morning the 
federal inspector dropped in unannounced as federal in- 
spectors have an annoying habit of doing. 

Evans had just picked up a piece of yellow clip and 
read the short but sweet typed line “engine failures— 
blank” when the federal inspector came in. -The fore- 
man took a deep breath and managed an outwardly cheer- 
ful “good morning.” 

The inspector returned the greeting with a hand-shake, 
then stepped into the foreman’s private office and put 
on a suit of unionalls. 

The 5092 was standing on the lead called for the 
Limited. The engine crew was already on her. 

“Sit down,” Evans invited cordially when the inspec- 
tor came back into the main office. “Have a smoke.” 

The inspector took the cigar but didn’t sit down. 
“Thanks,” he replied, “I'll smoke this after while; guess 
I’d better work a little now.” 

The inspector edged towards the door, the foreman 
reluctantly followed. “What’s that going on?” the in- 
’ spector indicated the 5092. . 

“The Limited,” Evans replied. 

“Let’s look at her,” the inspector said in a matter-of- 
fact tone. 

Evans had little apprehension as they walked towards 
the locomotive. Of course the engine wasn’t perfect, but 
she was in pretty good shape. 

The federal inspector walked around the engine in 
what appeared a very casual manner. “Looks like that 
main driver tire flange is a little sharp,” the inspector 
commented in an equally casual manner. 

“Tl get a gauge.” Evans turned towards the office. 

“Never mind.” the inspector said, “I’ve got one.” 

_ The tire didn’t take the gauge, but what it lacked was 
so little that Evans held his breath while it was being 
tried. One more trip would be enough to finish it. 

“I’m going to turn the tires when she gets back,” the 
foreman said. 

“Good idea,” the inspector commented. 

The 5092 was not the only engine that had badly worn 
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tires. Others were equally bad and the 5083 that Evans 
was figuring on running west that night was so bad that 
the foreman marked up another engine. 

He hadn’t realized that tires on so many engines were 
getting in bad shape, meaning both condition and contour. 
It didn’t seem like any time since most of the engines 
had been over the drop-pit. At that time all that were 
too bad had been renewed or turned, and most of them 
needed attention again. 

The federal inspector didn’t tie up any engines. He 
reported a few defects, most of which could be remedied 
without a lot of trouble. Before leaving, however, he did 
again casually mention the condition of driver tires, very 
casually, but Evans took the hint. 

Once more the drop-pit was a busy machine and the 
wheel lathe running steadily eight hours a day. The 
smell of burning paint hung heavily on the roundhouse 
and the clang of striking sledges hammering hot tires a 
familiar sound as tires too thin to turn were replaced. 

As the crusade against broken rods had given way to 
the brass brigade, the cracked cylinder campaign gave 
way to the war on tread worn tires. 

If the job of running a roundhouse were merely a 
matter of correcting certain conditions and they would 
stay corrected, a foreman’s job would be the sinecure 
some folks think it is. If to paraphrase what Bill Shakes- 
peare said long ago, if it were done when it is done, the 
sooner the better, or something like that. 

But railroading is not like that. -A roundhouse job is 
more like that of the guy that landed the job of killing 
the Hydra, a fierce serpent with a lot of heads some say 
seven, but more recent accounts make it nine heads the 
serpent had. Anyway, every time one head was cut off, 
two more showed up in place of the one cut off. Her- 
cules—the guy’s name was—would have made a good 
roundhouse foreman because that Hydra didn’t have a 
thing on a roundhouse. Get one job done and you think 
it’s done for good, up. pops two more waiting to be 
handled. It’s just like the Hydra another way, too. The 
job that’s biting at you the hardest at the moment is the 
one that must be chopped off. 

Whitewashing rods every trip had long since been not 
exactly forgotten but rather neglected for lack of time 
when the federal inspector suggested that some of the 
tires needed attention. Efforts were made to continue 
eternal vigilance against broken rods, but with other jobs 
needing attention worse, Evans just kinda let it slide. 

Rods had been whitewashed at the end of every round- 
trip at first. Then locomotives needed badly were al- 
lowed to make a trip without it. Get them next trip, 
they figured. Sometimes they did, sometimes they didn’t, 
until slowly but surely they got back to the old practice 
of whitewashing only on monthly tests. 


T nen wham !—the 5088 broke a main rod—broke off 
right up close to the back end—tore up a lot of the valve 
motion, knocked a head out of the cylinder and broke 
the guide yoke. Besides doing a lot of damage that cost 
a lot of money to repair, the crack passenger train was 
held nearly three hours waiting for an engine. 

Two days later the 5091 snapped an eccentric rod. - It 
didn’t do as much damage, but was a nasty failure. 

Again the master mechanic called the foreman to the 
office. “Those failures could have been prevented!” the 
master mechanic said emphatically. “Look at ’em! Okc 
breaks! There’s no excuse for such failures.” 

“But—” Evans started to reply, but Carter cut hin 
short. 

“No buts about it! Such failures have got to stop!” 

“Yes, sir,” Evans agreed, and the campaign was 07 
against cracked rods, and so on ad infinitum. 
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Power Chucking 


Wrench 
(Continued from page 73) 

ing wrench through a suitably formed socket. The 
other end of the shaft is splined to permit horizontal 
adjustment of the shaft for various diameters and po- 
sitions of work. The control button for the motor is 
mounted in the splined end of the shaft. The entire 
unit is mounted on the bed of the machine by a bracket 





An application of the Cushman power chucking wrench 


on which the wrench can swivel, so that if the operator 
should leave the wrench in the chuck no harm will 
result when the machine indexes. 

The propelling power of the standard wrench manu- 
factured by this company is based on utilizing a motor 
with a torque of 24 ft.-lb., which is estimated to deliver 
a driving torque of approximately 300 ft.-lb. at the end 
of the splined shaft. However, units which produce 
8 ft.-lb. and 16 ft.-lb. motor torque for lighter work 
can be built to specifications. The torque thus provided 
by the chucking wrenches makes it possible to attain 
uniform gripping pressures of the chuck jaws, an ob- 
vious advantage in production work, especially where 
machined parts are finished to micrometer sizes. 


Valve- and Cylinder- 
Bushing Applicator 


The cylinder-bushing applicator illustrated, which is a 
ight, compact and efficient unit, has recently been de- 
veloped by the Portable Hydraulic Equipment Com- 
any, Chicago, IIl., for use in applying locomotive valve 
ind cylinder bushings by hydraulic pressure. The com- 


lete unit, which can be easily handled, set up and’ 


yperated by one man, consists of an oil-operated, four- 
speed hydraulic hand pump, and bushing applicator 
ress of 35 tons capacity. 

The Rodgers hand pump is built into a housing which 
erves as a reservoir for five quarts of oil and supports 
he pump head. The cylinder and valve are made in a 
ingle unit of bronze, being attached to the housing base 
and equipped with ball-type suction and discharge 
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valves. The piston is a ground fit in the cylinder and 
no leather or other packing is used. The shift block 
on the pump head is combined as a unit with the oper- 
ating handle. A simple patented device is said to pro- 
vide instant control of leverage speed changes. 

Under normal operating conditions one man can pro- 
duce 4,000 Ib. pressure on high speed (short leverage) 
or 10,000 Ib. on low speed (long leverage). At 30 
strokes per minute on high speed, a 2%4-in. stroke of 
the pump piston produces a volume of approximately 
60 cu. in. of oil. At low speed, a %-in. stroke produces 
a volume of 12 cu. in. of oil. The pressure hose is 
metal lined, and tested at 22,000 lb. per sq. in. The 
return hose is oil proof. The pump is equipped with’ 
a gage indicating pressures in pounds and tons. 

The double-cylinder press is a simple arrangement of 
two cylinders fitted with suitable pistons, cover plate 
and crosshead. The outer ends of the cylinders are 
welded to a single base plate. The crosshead, cover and 
base plate have a 24.¢-in. hole in the center of each, 
with a cylinder on each side, this construction allowing 
the press to slide on the center bar in such a way that 
the press may be anchored by a base nut in any desired 
position on the center bar. The ram travel is 12 in., 
and the combined capacity of the two cylinders 35 tons. 

This bushing applicator applies valve bushings simul- 
taneously and is equally effective in applying cylinder 
bushings. The device eliminates the need for power 





Hydraulic valve and cylinder bushing applicator 


equipment, such as electric or compressed-air motors and 
the use of cranes for handling heavy parts. The oper- 
ator can read and control the pressure accurately during 
the operation. 


Fan-Cooled Motors on 
Hammond Grinders 


Hammond Machinery Builders, Inc., Kalamazoo, Mich., 
has equipped all of its grinders of 3 hp. and over with 
totally enclosed fan-cooled motors. The rotor and stator 
on these units are in an enclosed chamber sealed against 
the entrance of foreign matter. Two fans force cooling 
air around the outside of this chamber, serving to ex- 
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tract heat from the motor. The fan-cooled type motor 
is said to withstand greater overload with a lower tem- 
perature rise. The company’s grinders are equipped 
with automatic starters with thermal overload protec- 
tion, oversize ball bearings, adjustable eye shields made 
of shatterless glass and pushbutton remote control. 

Hammond heavy-duty grinders especially adapted to 
service in railway shops, are available as equipped with 
totally enclosed fan-cooled motors in sizes of 5, 7% and 
10 hp. type WH. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Boiler Cracks at Waist-Sheet Angles 


Q.—What causes the shell of a locomotive boiler to crack at 
the waist-sheet angles? Can it be remedied?—M. E. D. 


A.—The practice of securing waist-sheet angles to the 
boiler shell with studs of rivets affects the normal and 
equal expansion and contraction of the shell. When 
applying riveted angles to the shell, such as the waist- 
sheet angles, the shell plate becomes more rigid at the 
point of application than the surrounding area and, due 
to the expansion and contraction of the boiler sheet, 
stresses are set up in the plate around the waist-sheet 
angle caused by the rigidity of the construction at this 
point. These angles, to which the waist sheets and the 
guide-yoke sheets are attached, transmit stresses and 
strains set up in the frames, by the running gear, to 
the boiler shell directly. 

Boiler steel has a high tensile strength and such ma- 
terial is less homogeneous and pliable than material of 
lower tensile strength; for this reason, it is unable to 
absorb the stresses transmitted through the waist sheets. 
The shell course generally cracks and falls at or near 
the ends of the angles due to the tensional stress at 
these points which is caused by unequal expansion and 
contraction. The best remedy is to cut the waist sheets 
loose from the boiler and apply a liner riveted to the 
outside of the shell between the shell and the waist-sheet 
angle, thus preventing the waist-sheet angle from wear- 
ing into the shell plate. 


Bulges in Front Tube Sheets 


Q.—What causes the front tube sheet to bulge? Should the 
front tube sheet be straightened at each shopping?—M. L. 


A.—The bulging of the front tube sheets of a loco- 
motive boiler can be attributed to several causes. The 
most common are: 

(1) An improper fit of the tube sheet in the shell of 
the boiler, whether it is too large or to small, will cause 
considerable bulging immediately after the boiler is put 
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into operation. When the sheet is too tight it will bulge 
in and when it is loose it will bulge out. 

(2) The rolling of the flues in the tube sheet is the 
most common cause of the tube-sheet bulging. When 
using hand rollers, each tube hole is expanded 0.007 in. 
With a self-feeding roller and an air motor the holes are 
stretched 0.021 in. The rolling operation, considering 
the number of tube holes in a tube sheet, results in a 
considerable outward stretch in the sheet toward the 
shell of the boiler, where the outer rim of the tube sheet 
being solid refuses to permit amy more movement in 
that direction, thus causing the tube sheet to bulge. 

(3) The expansion and contraction of the boiler 
tubes puts considerable strain on the tube sheets, and 
although this condition is generally taken care of by the 
use of copper ferrules in the rear tube sheet, the prac- 
tice of seal welding the tubes often defeats the purpose 
of the ferrules, causing the tube sheets themselves to 
take the load due to expansion and contraction. Ob- 
viously, the tube sheets will bulge under these conditions. 

Some shops straighten the tube sheet with a bar bolted 
across the flue sheet, pulling the sheet up to the bar. 
However, the general practice is not to straighten out 
the bulge at each shopping, most of the front tube sheets 
lasting the life of the boiler. 


Mean Effective Pressure Defined 


Q.—What is meant by the term “mean effective pressure” and 
what relation does it have to the boiler pressure of the loco- 
motive ?—B. B. 


A.—The term “mean effective pressure” relates to the 
pressure in the cylinders and is the average useful pres- 
sure which does work in the cylinder; it is the average 
pressure exerted on the piston, throughout its stroke, 
and is calculated from the average of ten ordinates on 
the indicator card or by means of the planimeter. 

It has no direct relation to. the boiler pressure except 
that the boiler pressure, minus whatever loss occurs be- 
tween the boiler and the cylinders, is the initial pressure 
upon which mean effective pressure is based. 


Cause of Cracks in 
Tube-Sheet Knuckles 


Q.—What causes cracks in the knuckles of the back tube 
sheets and what can be done to prevent these cracks?—D. E. D. 


A.—Cracks in the knuckle of the back tube sheet are 
caused by the working of the tube sheet, due to the un- 
equal expansion of the boiler shell, the boiler tubes and 
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Two methods of strengthening back-tube-sheet knuckle 


the firebox. Various methods are used for strengthen- 
ing the knuckle of the back tube sheet to prevent such 
cracks. The two most common are shown in Figs. 1 
and 2. Fig. 1 illustrates a specially designed reinforcing 
rib welded in place as shown on a 4 to 6 in. pitch. Fig. 2 
illustrates a bar-iron reinforcing strap welded in place 
as shown. The purpose of the reinforcing ribs is to 
stiffen the knuckle so that the sheet, rather than the 
knuckle will take up the expansion. 

(Turn to next left-hand page) 
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80 Million Car Miles Per Wheel Failure* 
Are Not Enough! 


Mileage between failures of chilled car 
wheels has shown a remarkable increase 
since the adoption of the single plate 
wheel. Today it is three times what it 
was in 1927, and the age of failed wheels 
has increased 80% to an average of 9.2 
years. But this is not enough. 


Chilled Car Wheel Inspection Service 


Promises Better Performance 


One of the major purposes of the rigid 
inspection system now operating in our 
Member plants is the further improvement 
of this record. To attain that end, we now 
maintain resident inspectors who follow 
every step of manufacture on every heat. 


Our own release is necessary before 
chilled car wheels can even be offered 
for test and acceptance by the Railroads. 


Already, the results show a far greater 
uniformity of output—a most encouraging 
beginning of this new feature of our 


Association work. 


PRESIDENT 


*Based on the performance 
of over 15,000,000 chilled 
car wheels in service. 

















Improvement Programs 


The Missouri Pacific has prepared plans 
for improvements to 9 of the 12 engine 
stalls in its enginehouse at 14th and Pink- 
ney streets, Omaha, Neb. Each stall will 
be extended 20 ft. Three mechanical 
draft units and new heating equipment 
will be installed at a cost of about $45,000. 

The Lehigh Valley has asked the Inter- 
state Commerce Commission for permission 
to borrow $778,000 from the Reconstruction 
Finance Corporation for repairs and to buy 
new rolling stock. The company needs to 
repair 1,460 steel coal cars and would re- 
employ 300 men to carry out this work 
at its Sayre, Pa., and Packerton shops. 

The New York, New Haven & Hart- 
ford has petitioned the court for permis- 
sion to purchase 50 lightweight stream- 
line passenger coaches, estimated to cost 
$2,100,000. This will bring the total of 
this type of equipment on the New Haven 
to 200 cars. The court was also peti- 
tioned to permit the purchase of 10 Diesel- 
electric switching locomotives to cost 


$750,000. 


Santa Fe Receives Six 
New Locomotives 


Tue Santa Fe has received from the 
Baldwin Locomotive Works six high-speed 
4-6-4 type oil-burning locomotives, one of 
which is streamlined, for use in passenger 
service between Chicago and La Junta, 
Colo., a distance of 992 miles. 

The streamlining of engine 3460, which 
has a steam pressure of 300 lb. per sq. in., 
is designed to blend into the contour of 
the train. The shrouding is painted in 
two shades of blue, while the underpor- 
tions of the locomotive and tender, includ- 
ing the running gear, are painted black. 
An 18-in. stainless-steei strip, on which the 
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One of the six new 4-6-4 type locomotives for the Santa Fe 
has been streamlined 


- NEWS - 


words “Santa Fe” and the number “3460” 
are painted, extends from the front of the 
locomotive to the rear of the tender on 
each side at the level of the ‘running board. 
Other striping is in silver leaf. and the 
faces of the driving wheel tires and hubs 
are painted aluminum, as are also the tires 
of all the engine- and tender-truck wheels. 
Although at present equipped for burning 
oil, the engine and tender are so designed 
that coal-burning equipment, including a 
mechanical stoker, can subsequently be ap- 
plied if desired. 

One of the six new engines in a test 
run recently hauled the Santa Fe’s fast 
mail train, No. 8, from Los Angeles to 
Chicago, a distance of 2,227 miles, with- 
out a change. 


Railroads Ask I. C. C. to Modify 
Power Gear Order 


In the hope of lightening their financial 
burden during the coming year, the Asso- 
ciation of American Railroads has peti- 


tioned the Interstate Commerce Commis-. 


sion to modify its order of June 8, 1937, 
relative to the installation of power reverse 
gears. The commission’s order provided 
that the railroads should install power re- 
verse gears on all locomotives when they 
were brought in for class 3 or heavier 
repairs. The railroads would have the 
commission modify this order so that they 
will be required to install the gears when 
class 1 or 2 repairs are made. The petition 
calls attention to the fact that prior to the 
entry of the commission’s order, the com- 
plaining brotherhood officials and the rail- 
roads entered into an agreement providing 
for the installation of power reverse gears 
on all locomotives when they were shopped 
for class 1 or 2 repairs, with all installa- 
tions to be made not later than January 1, 
1942, unless otherwise agreed between the 





management and the general committees 
of the brotherhood. 

The railroads particularly called atten- 
tion to the serious financial condition which 
they are in at this time and pointed out 
that the installation of power reverse gears 
will be unnecessarily hastened if the com- 
mission’s order is followed because of the 
greater frequency of class 3 repairs. They 
go on to contend that all locomotives will 
have to be equipped by 1942 with the result 
that there is no need at this time to speed 
up the installations. 


156 Fusion-Welded Tank Car 


Tue Interstate Commerce Commission 
has recently granted applications of five 
companies for authority to construct a 
total of 156 fusion-welded tank cars. The 
largest number of cars was involved in 
the application of the Union Tank Car 
Company for authority to build 100 for 
the transportation of petroleum products. 
The . General American Transportation 
Corporation was authorized to build 25 
and the American Car and Foundry Com- 
pany 14 for the transportation of anhy- 
drous ammonia, while the former will 
build another five, nickel-clad, for carry- 
ing caustic soda solution. The remaining 
12 will be built of chromium steel by E. !. 
duPont de Nemours & Company for the 
transportation of nitric acid. 


New Research Heads for A. A. FR. 


J. J. Perey, President of the Associa- 
tion of American Railroads, has announced 
the appointment of William I. Cantley «s 
mechanical engineer, Mechanical Division, 
and G. M. Magee as civil engineer, Er- 
gineering Division. Both men will be in 
charge of research so far as their respec- 
tive divisions are concerned, according to 

(Continued on next left-hand page) 
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CHANGING 


Locomotives recently pur- 
‘chased and those being con- 
sidered today provide higher 
horsepower capacity and 
higher speeds in line with 
present day operating con- 
ditions. » » 4=» ~~ CLima’s 
engineers will gladly consult 
with you and recommend 
designs that provide this 
higher capacity to meet mod- 


ern requirements. 
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the announcement. This work was for- 
merly under the direction of L. W. Wallace 
who, on December 1, resigned as Director 
of the Division of Engineering Research. 

Mr. Cantley has had wide engineering 
experience, having been for the past 20 
years mechanical engineer of the Lehigh 





W. I. Cantley 


Valley. He was born in Philadelphia on 
July 19, 1883, and was educated in private 
school and at Drexel Institute. From 1902 
to 1915 he was connected with the Engi- 
neering Department of the Baldwin Loco- 
motive Works and on November 1, 1915, 
was appointed assistant mechanical engi- 
neer of the Lehigh Valley, being advanced 
to Mechanical Engineer on March 15, 1918. 
Since 1927 he has been Chairman of the 
Committee on Lccomotive Construction of 
the Mechanical Division of the A. A. R. 

Mr. Magee since last August had been 
assistant director of the Division of Engi- 
neering Research, A. A. R. Prior to his 
connection with the Association he was 
assistant engineer of the Kansas City 
Southern, where he had wide experience in 
civil engineering. 


I. C. C. Issues Stoker Order 


FoLttow1inc the recommendations of 
Special Examiner Homer C. King’s pro- 
posed report which was abstracted in the 
October, 1937, issue of the Railway 
Mechanical Engineer, the Interstate Com- 
merce Commission, on December 30, issued 
an order requiring the railroads of the 
country to equip approximately 3,500 of 
their locomotives, used in through service, 
with automatic stokers. The 30-page re- 
port, which was written by Commissioner 
McManamy who handled the case, gives his 
reasons for requiring the railroads to in- 
stall automatic stokers which may be sum- 
marized as follows: Bad effects of firebox 
glare on the eyesight of the fireman, danger 
from firebox explosions or back fires, poor 
health caused from exposure of fireman.to 
extremes of temperature, fatigue induced 
by hand firing, inability of firemen to keep 
a proper lookout in accordance with oper- 
ating rules with the resultant danger to 
employees and passengers of collisions with 
both trains and automobiles. 

The order of the commission states that 
the use in fast or heavy passenger service 
of hand-fired coal burning locomotives 
which weigh on driving wheels 160,000 Ib. 
or more, and the use in fast or heavy 
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freight service, of hand-fired coal-burning 
locomotives which weigh on driving wheels 
175,000 lb. or more, causes unnecessary 
peril to life or limb, and the safety of 
employees and travelers on railroads re- 
quires that all such locomotives be equipped 
with a suitable type of mechanical stoker. 
The order further states that all coal burn- 
ing locomotives of the stated weights built 
on or after July 1, 1938, shall be equipped 
with a suitable type of mechanical stoker 
and such stokers shall be properly main- 
tained. 

The commission will also require all 
hand-fired coal-burning locomotives of the 
stated weights used in fast or heavy serv- 
ice, built prior to July 1, 1938, to have a 
suitable type of mechanical stoker. The 
order goes on to state that each railroad 
which operates hand-fired coal-burning 
locomotives of the stated weights shall file 
with the Chief Inspector of the Bureau of 
Locomotive Inspection as of July 1, 1938, 
a list of all hand-fired coal-burning loco- 
motives of the stated weights built prior 
to July 1, 1938, which will in the future be 
used in fast or heavy service on its line, 
and that mechanical stokers will be applied 
each 12 months period to not less than 20 
per cent of the total number so listed, and 
that all locomotives of the stated weights 
which are in those services on each rail- 
road shall be so equipped before July 1, 
1943, and that such stokers shall be prop- 
erly maintained. The commission concludes 
its order by saying that “for the present 
our order shall not apply to deckless loco- 
motives equipped with two cabs which are 
generally known as the ‘Mother Hubbard 
type’ built prior to July 1, 1938.” 

Bearing in mind the fact that it is ‘“ex- 
tremely difficult if not impossible to meet 
every operating condition or safety need 
from a single record,” Commissioner Mc- 
Manamy assures the railroads that “if 
experience shows that the standards here 
presented are inadequate, or are unneces- 
sarily burdensome, they may be brought to 
our attention for modification or amplifica- 
tion as the results of the experience may 





require.” He also amplified his decision 
by saying that the order did not prohibit 
the use of hand-fired coal-burning locomo- 
tives where two firemen are used. 

Recognizing that some of the carriers 
are in a precarious financial condition, 
Commissioner McManamy states that “Our 
order has been so drawn and limited as to 
minimize the expenditures in so far as it 
can be done without disregarding the safety 
of employees and travelers.” He further as- 
serts that “it is apparent that the cost will 
be very much less than the amount esti- 
mated by the defendants and the benefits 
to be derived will be substantial.’ The 
railroads, in answer to the complaint, had 
estimated the cost of installation at $115,- 
000,000. 

Commissioner Lee, concurring in part, 
agreed that stokers should be installed on 
freight and passenger engines in fast and 
heavy service, but objected to forcing the 
carriers to install them on locomotives used 
in local, yard, and branch line service. “As 
it applies to the latter service,” he said, “I 
do not believe the order can be justified on 
the ground of safety. Under their present 
financial condition, the carriers should not 
be required to make «unnecessary expendi- 
tures.” 

Commissioner Eastman dissented from 
the majority, saying that “The order en- 
tered herein will not be a serious burden 
upon the railroads, because of the long 
time allowed for compliance and the likeli- 
hood that there will be compensation for 
much of the cost through the efficiency 
gained by the use of the automatic stokers. 
My study of the case, however, convinces 
me that the report of the majority gives 
most inadequate consideration to the evi- 
dence presented by the defendants. I do 
not believe that the order will contribute 
materially to the public safety or that it 
can be justified on that ground.” He con- 
cluded by stating that he was authorized 
to state that Chairman Miller joined in 
his views. Commissioners Meyer and Ma- 
haffie did not participate. 


(Turn to next left-hand page) 








~ F New Equipment Orders and Inquiries Announced Since the 
Closing of the January Issue 


LocomMoTiIvE ORDERS 


Road No. of Locos. Type of Loco. Builder 

Chicago & Eastern Illinois ........ 2 600-hp. Electro-Motive 

1 600-hp. American Loco. Co. 
Chicago, Milwaukee, St. P. & P. .. 6 4-6-4 American Loco. Co. 

LocoMoTIVE INQUIRIES 

IGM, TNO 55 os oc es cicean os 1 eR ese a os SOS gains orerere & 9,0 
CRAGIN: PROINS ob akceb eect eres 10 PO EE ee 
Chicago & North Western ........ 3 TN a ee ET, ais oho bs a Sine bisa bse 


Freicut-Car ORDERS 


Road 
Chesapeake & Ohio 


No. of Cars 
ig able BRE Mee 25 


Type of Car Builder 


70-ton hopper 


Freicut-Car INQUIRIES 


40-ton box 
50-ton hopper 
Stone 
Gondola 

Flat 

70-ton hopper 
Underframes 





PassENGER-CarR INQUIRIES 


Cee PARES oo ss 6035555 ba.0e 2,000 
200 

200 

100 

200 

Lehigh & New England ........... 50-75 
WOrtiierts “PAREN 6 isons cles Com sese 150 

Road No. of Cars 

Chicago & North Western ........ ; 
2 

2 

2 

2 





Type of Car 
Passenger-baggage 
Coaches 
Room coaches 
Cafe lounge 
Dining 
Observation parlor 


Railway Mechanical Engineer 
FEBRUARY, 1938 





FEBRUARY, 1938 RAILWAY MECHANICAL ENGINEER 


MODERN 
LOCOMOTIVE 


DEVICES 






















Franklin 
No. 8 Butterfly Type 
Fire Door 






Franklin Type E-2 
Radial Buffer 
Franklin Driving Box 
Lubricator and 
Spreader 





Franklin Type By 
Power Reverse Gear _ 





for modern power 


The ten 2-10-2 Type Locomotives (five coal burning and five oil burning) 


recently delivered by Lima Locomotive Works, Incorporated, to the Kansas 
City Southern are equipped with Franklin Type E-2 Radial Buffers, Franklin 
Type B Power Reverse Gears and Franklin Driving Box Lubricator and 
Spreader. The five coal burning locomotives are also equipped with the 
Franklin No. 8 Butterfly Type Firedoor. 

These devices make for easier riding, increased safety, easier han- 
dling and improved economy of operation and maintenance. 





No locomotive device is better than the replacement part used: for maintenance. 
Genuine Franklin repair parts assure accuracy of fit and reliability of performance. 











E. T. ScHroeber, 1205 Syndicate Trust 
building, St. Louis, Mo., has been appoint- 
ed sales representative in the southwestern 
territory for The Burden Iron Company, 


Troy, N. Y. 


J. M. Hatt, who has been elected vice- 
president of the Cardwell Westinghouse 
Company, Chicago, as announced in the 
January issue of the- Railway Mechanical 
Engineer, was born on February 25, 1887, 
at Howard, S. D., and was educated in 
electrical engineering at South Dakota State 





(c) Moffett Studio 
}). M. Hall 


college. Mr. Hall first became associated 
with the railroad field as a draftsman on 
the Chicago & Alton (now the Alton). 
In 1909 he entered the employ of W. W. 
Cook & Son, contractors. In 1911, he 
returned to the Alton as chief draftsman, 
and in 1914 he became identified with the 
Babcock & Wilcox Company as chief 
draftsman, leaving this company two years 
later to become superintendent of the 
Hamilton Steel Wheel Company, Hamil- 
ton, Ont. In 1918, Mr. Hall became asso- 
ciated with Dominion Foundries & Steel, 
Ltd., Hamilton, as general superintendent. 
In 1923, he became vice-president of the 
Hall Draft Gear Corporation, Watervliet, 
N. Y., and three years later he became as- 
sistant to the president of the Universal 
Draft Gear Attachment Company. In 1928, 
he joined the Cardwell Westinghouse Com- 
pany as chief engineer, which position he 
continued to hold until his recent election 
as vice-president. 


C. Irvine LusinK, assistant manager at 
Rochester, N. Y., of the engineering de- 
partment of The Symington-Gould Cor- 
poration and the Gould Coupler Corpo- 
ration, has been appointed mechanical engi- 
meer of the two companies, with head- 
quarters, as formerly, at Rochester. 


Wa ter L. Woopy, manager of the 
Cleveland Works of the National Malle- 
able and .Steel Castings Co., Cleveland, 
Ohio, has been appointed manager of the 
Sharon, Pa., works. Charles H. McCrea, 
sales manager at Cleveland, succeeds Mr. 
Woody as manager of the Cleveland works. 
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Supply Trade Notes 


R. J. VAN METER, assistant to the vice- 
president of the Superheater Company, 
with headquarters at Chicago, has also 
been placed in charge of sales and service 
for the western territories. 


A. L. Brercstrom, chief works engineer 
of The Timken Roller Bearing Company, 
Canton, Ohio, has been appointed executive 
engineer to co-ordinate some of the varied 
engineering activities of the company, fol- 
lowing the resignation of Ernest Wooler, 
chief engineer. 


NorMAN B. JonNSON, assistant chief 
engineer of the Pullman-Standard Car 
Manufacturing Company, Chicago, has 
been appointed manager of freight shops, 
with temporary headquarters at the Pull- 
man Car Works. Mr. Johnson will have 
general jurisdiction over all freight plant 
production activities. 


THeEoporE R. Weser, mechanical engi- 
neer of the Railway Steel-Spring Division 
of the American Locomotive Company, 
with headquarters at Latrobe, Pa., has 
been appointed chief mechanical engineer, 
succeeding Alan N. Lukens, deceased, and 
Bennett Burgoon, Jr., assistant mechan- 
ical engineer, has been appointed mechan- 
ical engineer, to succeed Mr. Weber. 


T. M. Rosir, who has been appointed 
manager of the Diesel engine sales divi- 
sion of Fairbanks, Morse & Co., with 
headquarters at Chicago, was graduated 
from the University of Michigan in 1914, 
where he specialized in the study of in- 





T. M. Robie 


ternal combustion engines. Later he was 
employed by the General Electric Com- 
pany on locomotive tests and on the de- 
velopment of high-speed opposed-piston 
Diesel generating sets for stationary and 
Diesel-electric railway locomotive applica- 
tion. For two years he operated Diesel 
power plants in New Mexico. Upon re- 
turning from the World War Mr. Robie 
became associated with Fairbanks, Morse 
& Company, during which time he was 
associated with the New York branch office 
for one year, and the Dallas office for 
two years and was employed at the factory 
on Diesel engine designing, testing and 
building for nine years. Since 1932 he 
has been in charge of Diesel sales to re- 
sale manufacturers. 





Earte A. MANN, district sales manager 
of the Standard Brake Shoe & Foundry 
Company, Pine Bluff, Ark., with head- 
quarters at Chicago, has been appointed di- 
rector of sales at Pine Bluff. 


Cart H. Beck, eastern manager of the 
Westinghouse Air Brake Company, has 
been appointed general sales manager, with 
headquarters at tie general office, Wil- 
merding, Pa. Mr. Beck was graduated 
from the Pennsylvania State College in 
1905, as a bachelor of science, and six 





Carl H. Beck 


years later received the degree of mechan- 
ical engineer from the same college. A 
few weeks after graduation he entered the 
employ of the Westinghouse Air Brake 
Company as a special apprentice and served 
on a number of shop and field assignments 
until 1907, when he was appointed steam 
road inspector at the St. Louis, Mo., office. 
In 1909 he became representative for the 
Westinghouse Traction Brake Company in 
St. Louis, a position he held until 1919 
when he was appointed special representa- 
tive of the Safety Car Devices Company 
at Wilmerding. Mr. Beck’s next promo- 
tion came the following year when he was 
appointed assistant eastern manager of the 
Westinghouse Air Brake Company. In 
1932 he was given full responsibility of 
the eastern district as manager. 


A. E. Brppie, recently elected executive 
vice-president of the Cardwell Westing- 
house Company, Chicago, as announced in 
the January issue of the Railway Mechan- 
ical Engineer, was born on April 27, 1893, 
at Chicago, and completed his high-schoo! 
education at that point. He first became 
identified with the railroad supply field in 
1909, when he entered the engineering de- 
partment of W. H. Miner, Inc., Chicago. 
While he was serving with this company, 
Mr. Biddle took an evening course in me- 
chanical engineering at the Armour Insti- 
tute of Technology. After spending 10 
years in the engineering department 0! 
W. H. Miner, Inc., Mr. Biddle was trans- 
ferred to the sales department, where h- 
remained for another 10 years, his service 
with this company being interrupted only 

(Continued on next left-hand page) 
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One of the most interesting of the early bridges in 
this country is the Poinsett Bridge located at Callahan 
Mountain, 25 miles from Greenville, South Carolina. 
This stone arch bridge was constructed under the 
supervision of Joel Roberts Poinsett in 1820 at which 
time he was Chairman of the South Carolina Board of 
Public Works. It is a part of the Saluda Mountain 
Road and but one of a number of internal improve- 
ments which he initiated in his native state. The 
ridge is 125 feet in length and about 30 feet in height. 
Parapets on either side rise up some 6 feet. It is in 
ctive use today, accommodates one vehicle at a timé 
nd the stone work is as sound today as when it was 
irst built. 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


POINSETT ARCH BRIDGE 
SOUTH CAROLINA 1820 
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Photo by Coxe, ‘Greenville, S. C. 


Joel Roberts Poinsett, was a noted diplomat, 
statesman and engineer. Widely traveled and a keen stu- 
dent of politics throughout the world, he served success- 
ively in the State Legislature, the Federal House of Rep- 
resentatives, was the first American Minister to Mexico, 
and was Secretary of War under President Van Buren. 
In 1841 he retired to his South Carolina plantation. 
The wide variety of his interests is indicated to some 
degree by his contribution to the National Institute 
for the Promotion of Science and Useful Arts; his gifts 
of manuscripts to the American Philosophical Society 
and the Pennsylvania Historical Society; and the 
beautiful Poinsettia, which he brought into this country 
and developed from a Mexican plant. 





AMERICAN ARCH CO. 
INCORPORATED : 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 


Specialists 












during the World War when he served 16 
months with the United States Army, 11 
months of which were spent overseas. In 
November, 1930, Mr. Biddle was elected 





(c) Moffett Studio 
A. E. Biddle 


executive vice-president of the Universal 
Draft Gear Attachment Company, being 
elected president and a director of that com- 
pany in February, 1932. In June of the 
same year he was elected also vice-presi- 
dent and a director of the Allied Steel 
Castings Company, and in January, 1934, 
was elected also vice-president of the Ca- 
nadian Cardwell Company. In February, 
1935, he became vice-president of the Card- 
well Westinghouse Company, this position 
being also in addition to those mentioned 
previously. In his capacity as executive 
vice-president of the Cardwell Westing- 
house Company, Mr. Biddle retains his 
connection with the Universal Draft Gear 
Attachment Company, the Allied Steel 
Castings Company and the Canadian Card- 
well Company. 


James C. YoOUNGLOVE has been appointed 
general sales manager of the American 
Hair & Felt Company and manager of the 
railroad and government division of this 
company and its subsidiary, the Dry-Zero 
Corporation. Mr. Younglove entered the em- 





J. C. Younglove 


ploy of the Johns-Manville Corporation in 
January, 1902. Shortly thereafter he as- 
sisted in organizing the railroad sales de- 
partment of that company. Later he served 
as a director of the company. On August 
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1, 1931, he entered the employ of the 
American Hair & Felt Company as head 
of the railroad and government division 
and in December, 1937, was appointed gen- 
eral sales manager, retaining his position 
as manager of the railroad and government 
division. 


Barp Browne, who has been elected a 
vice-president of The Superheater Com- 
pany, New York, as announced in the 
January issue of the Railway Mechanical 
Engineer, was born at Sedalia, Mo.,.on 
February 17, 1887, and in 1904 was gradu- 
ated from high school. Soon after gradu- 
ation he entered the employ of the Missouri 
Pacific at Kansas City, Mo., as a locomo- 
tive fireman. Early in 1905 he became a 
locomotive fireman on the Chicago & North 
Western, Nebraska and South Dakota di- 
visions, later being promoted to engineman. 
Desiring to continue his studies, he left 
railroad work in 1908 to enter school in 





Bard Browne 


Philadelphia, Pa., at the same time serving 
a special apprenticeship at the Baldwin 
Locomotive Works. In 1913 he went to 
the Antipodes and the Far East as a special 
representative of the company. Upon re- 
turning to America in 1915 he was assigned 
to duties in the St. Louis, Mo., office and 
was later transferred to the new erecting 
shop at Eddystone, Pa. Mr. Browne be- 
came associated with The Superheater 
Company in 1916, and 10 years later was 
appointed assistant to vice-president, which 
position he held until his recent election 
as vice-president. 


N. T. McKee, who has been elected a 
vice-president of The Superheater Com- 
pany. New York, as noted in the January 
issue of the Railway Mechanical Engineer, 
was born on January 7, 1882, at Mt. Ster- 
ling, Ky. His education was obtained from 
private schools in Mt. Sterling, and at the 


University of Kentucky, from which he. 


received the degree of B. M. E. in 1903 and 
his M. E. degree in 1906. Mr. McKee en- 
tered railway service in 1903 as a special 
apprentice with the Lake Shore & Michigan 
Southern (now part of the New York 
Central), finishing his apprenticeship in 
1906. In 1906 and 1907 he served as as- 
sistant mechanical engineer and then as a 
locomotive shop foreman on the same road. 
In 1908 he entered the automobile sales 
business in his home town, Mt. Sterling, 





Ky., where he remained until 1911, when 
he joined The Superheater Company. Dur- 
ing 1920-1922, he was assigned to special 
development work with The Superheater 
Company, Ltd., of London, an associate 
company. Shortly after his return from 





N. T. McKee 


England he became active in locomotive 
service work and previous to his becoming 
vice-president he was general service man- 
ager of the locomotive division of The 
Superheater Company. 


Davin F. AusTIN, manager of sales of 
the Chicago district of the Carnegie-IIli- 
nois Steel Corporation, has been elected 
vice-president in charge of sales, to suc- 
ceed C. V. McKaig, who has been elected 
vice-president of the United States Steel 





David Austin 


Corporation of Delaware, and has been 
succeeded by Philip M. Guba, manager 
of sales at the Detroit district sales office. 
Mr. Guba has been succeeded by Francis 
C. Hardie, manager of sales of the Cleve- 
land district sales office, who in turn has 
been succeeded by F. Royal Gammon. 
Thomas J. Hilliard, manager of sales of 
the Pittsburgh district sales office, has been 
appointed general manager of sales at Pitts- 
burgh, Pa., and has been succeeded by 
Thomas J. Bray, Jr. 

David F. Austin’s entire business career 
has been with the United States Steel 
Corporation subsidiaries. After leaving 
Columbia University in 1920, he spent sever 

(Continued on next left-hand page) 
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not equal in value after they are spent. 

Money spent for forgings, that have 
demonstrated their ability to last longest in 
hard service, give utmost protection against 
engine failures, reduce the cost of running and 
classified repairs, will unquestionably give great- 
est return per dollar. That's exactly how 
ALCO Forgings have performed for many 
years—they have added dependability to and 
reduced the cost of operating thousands of 
locomotives. 


A DOLLARS spent for forgings are 
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ALCO Forgings are economical also, because 
you get this extra value, strength and durability 
at less cost than you can equip, maintain and 
operate your shops to manufacture forgings of 
similar high quality. 


Stick to quality—make every dollar do full 
duty—specify ALCO Forgings. 


© CHURCH STREET-NEW YORK-N-Y 








years in the Youngstown district with the 
Carnegia-Land Company and the Conneaut 
Land Company. In 1927 he joined the 
Carnegie Steel Company’s sales depart- 
ment in the Pittsburgh district and shortly 
thereafter was transferred to Cincinnati, 
where, in May, 1931, he became assistant 
manager of sales. In November of the 
same year he became manager of sales at 
Cincinnati.. Two years later he was ap- 
pointed manager of sales of the Pittsburgh 
district office and in November, 1935, was 
transferred to Chicago, where he became 
manager of sales of the Chicago district. 

Philip M. Guba became associated with 
the Carnegie-Illinois Steel Corporation in 
March, 1933; as assistant manager of sales 
at the Detroit district sales office and was 
appointed manager of sales at that office in 
March, 1935. He has been connected with 
the selling end of the steel industry since 
1910, having served 22 years with Jones 
& Laughlin, the Donner Steel Company 





Philip M. Guba 


and the Republic Steel Corporation prior 
to his association with Carnegie-Illinois. 
Thomas J. Hilliard was born at Pitts- 
burgh on March 3, 1894. He attended St. 
Paul’s school, Concord, N. H., and was 
graduated from Princeton University with 
an A.B. degree in 1917. From college, 
Mr. Hilliard entered the U. S. Army Air 
Service as a private in May, 1917, and 
subsequently was advanced to the rank of 
first lieutenant. He completed his army 
air service with the rank of captain in 
February, 1919. Mr. Hilliard was presi- 





General 
F. K. MitcHELL, master mechanic of the 
New York Central System, at Indianapolis, 
Ind., has been appointed assistant super- 
intendent of equipment. 


T. C. Batpwin, master mechanic of the 
New York, Chicago & St. Louis at Con- 
neaut, Ohio, has been appointed superin- 
tendent of motive power, with headquar- 
ters at Cleveland, Ohio. 


H. L. Bonsretn, chief draftsman in the 
office of the mechanical engineer of the 
Lehigh Valley, at Bethlehem, Pa., has 
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dent of the Carhile Petroleum Company of 
Pittsburgh, from September, 1919, to Jan- 
uary 1, 1922; then president of the Pitts- 
burgh Oil & Refining Co., serving in that 





Thomas J. Hilliard 


capacity until 1926, and from January 1, 
1926, until June 1, 1930, he was president 
of the Waverly Oil Works Company, 
Pittsburgh. From April, 1931, to Septem- 
ber, 1932, he was sales manager and vice- 
president of the O. Hammell Company, 
Pittsburgh, and then to April, 1935, was 
vice-president of the Standard Steel Spring 
Company, Cora, Pa. Mr. Hilliard joined 
the Carnegie-Illinois Steel Corporation as 
manager of sales of the Pittsburgh dis- 
trict office, on January 1, 1936, and on 
January 1, 1938, was appointed general 
manager of sales. 


Obituary 


Davin J. Wirkorr, president of the 
Youngstown Steel Car Corporation, Niles, 
Ohio, died suddenly on January 7. 


B. J. Morrtson, for many years chief 
engineer of the Coale Muffler & Safety 
Valve Co., Baltimore, Md., died suddenly 
on January 2, at his home in Baltimore. 


Rosert S. Brown, vice-president and 


treasurer of the G. M. Basford Company, . 


advertising agents, New York, and an ad- 
vertising executive who was well known 
in the railway supply field, died unexpect- 
edly at his home in Rutherford, N. J., on 
January 17. Mr. Brown was 51 years of 


Personal Mention 


been promoted to the position of mechani- 
cal engineer, with headquarters at Bethle- 
hem, succeeding W. I. Cantley. 


W. R. Svuac, superintendent of fuel 
conservation of the Missouri Pacific, has 
had his jurisdiction extended to cover the 
lubrication of locomotives. 


F. K. Murpay, assistant superintendent 
of equipment of the New York Central 
System at Indianapolis, Ind., has been ap- 
pointed superintendent of equipment, with 
the same headquarters, to succeed D. J. 
Mullen, retired. 










age at the time of his death and had been 
connected with the G. M. Basford Com- 
pany since 1916. He was born in Eng- 
land but came to this country in his early 
life. After attending public schools of 
East Rutherford, N. J., and high school, 
he went to Pratt Institute, Brooklyn, N. 
Y., where he was graduated in the class 
of 1909. He then entered the service of 
the Erie Railroad as a special apprentice, 
working successively in the Meadville, 
Pa., office of the mechanical engineer, in 
the Erie shops at Susquehanna, the office 
of the general mechanical superintendent 
at New York and the office of the pur- 
chasing agent at New York. He left to 
become associated with the Simmons- 
Boardman Publishing Corporation in its 
advertising production division, and later 
was engaged in work on the Locomotive 
Cyclopedia and the Car Builders’ Cyclo- 
pedia, published by Simmons-Boardman, 
leaving in 1916 to join the G. M. Basford 
Company. In recent years, Mr. Brown 
specialized on merchandising problems in 





Robert S. Brown 


the railway supply industry, including work 
for the American Arch Company, the 
Franklin Railway Supply Company, the 
Lima Locomotive Works, The Super- 
heater Company, the Standard Stoker 
Company, and others. He was a member 
of the Engineers’ Club, the Transporta- 
tion Club and the New York Railroad 
Club. 





D. J. MULLEN, superintendent of equip- 
ment of the New York Central System at 
Indianapolis, Ind., has retired after 55 
years’ service with the: company. Mr. 
Mullen was born on December 14, 1867, 
at Cincinnati, Ohio, and completed his edu- 
cation at Ohio Mechanical Institute. He 
entered railway service on November 17, 
1882, as a machinist apprentice on the 
Cleveland, Cincinnati, Chicago & St. Louis 
(part of the New York Central System). 
Subsequently he was made a machinist anc 
later served successively as gang foreman. 


(Continued on next left-hand page) 
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HE Oxweld W-24R is an all-purpose oxy- 
acetylene welding blowpipe for railroads. 
Some of the important uses of this blowpipe 
include the repair of broken cylinders, frames 
and wheel centers, the building up of worn piston 
heads and driving-box surfaces, and the butt- 
welding of rail. 
The W-24R is well balanced and easy to handle. 
It has a choice of tip sizes which makes it adapt- 
able for welding and heating operations ranging 
from sheet metal to heavy frame sections. This 


unusual capacity now makes profitable many large 


*Trade-Mark 


RAILWAY MECHANICAL ENGINEER 


OX WELD W- 24R 
WELDING BLOWPIPE 


The Blowpipe for All Railroad Welding 


welding jobs for which railroads have been seeking 
an economical welding method. The Oxweld Rail- 
road Service Company will gladly supply this 
improved blowpipe to its railroad customers as 


rapidly as production will permit. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 
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New York: Chicago: 
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enginehouse foreman at Cincinnati, and 
general foreman at Brightwood, Ind. In 
1904 he was appointed master mechanic at 
Mt. Carmel, Ill., and in November, 1912, 
was transferred to Mattoon, Ill. Two 
years later Mr. Mullen was promoted to 
assistant superintendent of motive power, 
and in March, 1914, became superintendent 
motive power at Indianapolis. He had 
been superintendent of equipment since 


1934. 


Master Mechanics and 
Road Foremen 


Oscar G. Pierson, who has been ap- 
pointed master mechanic of the Oklahoma 
and Southern Kansas Division of the 
Atchison, Topeka & Santa Fe at Arkansas 
City, Kan., was born on June 1, 1889, at 





O. G. Pierson 


Topeka, Kan. He left school in June, 1906, 
and on April 30, 1907, entered the employ 
of the Santa Fe as a machinist apprentice 
at Topeka. He completed his apprentice- 
ship on July 13, 1911, and worked as a ma- 
chinist until April 1, 1912, when he became 
foreman of the air-brake room. He was 
transferred to Argentine, Kan., as a ma- 
chinist gang foreman on September 2, 
1914. On February 20, 1916, he became 
night enginehouse foreman at Arkansas 
City and on January 28, 1917, night en- 
ginehouse foreman at Argentine. Mr. 
Pierson resigned on March 17, 1918, to 
work in the navy yard at Washington, D. 
C. He returned to the Santa Fe on Jan- 
uary 4, 1919, as a machinist at Argentine ; 
on February 8, 1919, became machinist 
gang foreman; on June 19, 1919, air-brake 
foreman, and on March 3, 1920, engine- 
house foreman. He became general fore- 
man at Arkansas City on November 1, 
1920, and district master mechanic on Sep- 
tember 1, 1937. 


J. J. MELLEN has been appointed master 
mechanic of the New York Central Sys- 
tem with headquarters at Indianapolis, Ind., 
to succeed F, K. Mitchell. 


W. R. WITHERSPOON, master mechanic 
of the Atlantic Coast Line at High 
Springs, Fla., has been appointed master 
mechanic, with headquarters at Florence, 
S. C., succeeding J. H. Painter, retired. 


T. C. SHortTt, assistant to superintendent 
of motive power of the New York, Chi- 
cago & St. Louis, has been appointed mas- 
ter mechanic of the Nickel Plate district, 
succeeding T. C. Baldwin. 
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Frank J. Recan, road foreman of en- 
gines at Minneapolis, Minn., has been ap- 
pointed master mechanic of the Yellow- 
stone division of the Northern Pacific, 
with headquarters at Glendive, Mont., to 
succeed W. D. Gochenour. 


A. T. MILLER, assistant to superintendent 
motive power and general storekeeper of 
the Atlanta & West Point, the Western 
Railway of Alabama, and the Georgia rail- 
road, with headquarters at Atlanta, Ga., 
has been appointed master mechanic of 
these roads, with headquarters at Mont- 
gomery, Ala., and Augusta, Ga. On the 
latter road Mr. Miller succeeds O. H. At- 
tridge, who has retired, and on the former 
roads he succeeds E. G. Gross, retired. 


Car Department 


A. J. Krurcer has been appointed super- 
intendent of the car department of the 
New York, Chicago & St. Louis, succeed- 
ing W. M. Wheatley, who has been as- 
signed to other duties. 


M. J. Lacourt, general car foreman of 
the Chicago, Milwaukee, St. Paul & Pa- 
cific, with headquarters at Milwaukee, 
Wis., is retiring at his own request after 
40 years’ service with the Milwaukee. 


P. P. BARTHELEMY, whose appointment 
as master car builder of the Great North- 
ern, at St. Paul, Minn., was reported in 
the January Railway Mechanical Engi- 
neer, has been in the service of the Great 
Northern for over 36 years. After at- 
tending the University of Minnesota, Mr. 
Barthelemy entered the service of the 





P. P. Barthelemy 


Great Northern as a mechanic in the shops 
at St. Cloud, Minn. He advanced suc- 
cessively through the positions of air brake 
foreman and assistant car foreman, later 
becoming car foreman at the Hillyard 
shops (Spokane, Wash.). From 1915 to 
1917 he was engaged in car valuation work, 
then being appointed, successively, assist- 
ant general car foreman, general car fore- 
man, assistant master car builder, and 
master car builder.. Mr. Barthelemy is 
active in railway association work. He 
has served as president of the Northwest 
Car Men’s Association, and is now direc- 
tor and a member of the Lubrication 
committee of the Car Department Officers’ 
Association. 


M. L. Hynes has been appointed gen- 
eral car department supervisor of the Chi- 
cago, Milwaukee, St. Paul & Pacific, with 
headquarters at Milwaukee, Wis., succeéd- 
ing M. J. Lacourt. 


E. F. PAtMer, district car foreman of 
the Chicago, Milwaukee & St. Paul at 
Green Bay, Wis., has been appointed gen- 
eral car foreman with headquarters at 
Milwaukee, Wis., succeeding M. L. Hynes. 


Shop and Enginehouse 


L. M. Cornett, enginehouse foreman of 
the Atlantic Coast Line at High Springs, 
Fla., has been appointed acting general 
foreman. 

Donatp L. BrIGHTWELL, gang foreman 
of the Chesapeake & Ohio at Hinton, W. 
Va., has been promoted to the position of 
general foreman. 


A. J. PicHettro has been appointed gen- 
eral air-brake, steam-heat and. lubrication 
engineer of the Illinois Central, with head- 
quarters at Chicago, to succeed Emil Von 
Bergen. 


WarreN D. GocHENOUR, master me- 
chanic of the Northern Pacific at Glen- 
dive, Mont., has been appointed shop su- 
perintendent at Livingston, Mont., to suc- 
ceed Thomas Jackson, who has retired 
after 42 years with the Northern Pacific. 


Joun MartiseE, fuel supervisor of. the 
Chicago & North Western, with head- 
quarters at Chicago, has been appointed 
general air brake instructor with the same 
headquarters, to succeed William J. De- 
vine, who has retired. Mr. Mattise has 
also been assigned to exercise general su- 
pervision over motive power lubrication. 


Frank T. McCture, road foreman of 
engines on the Panhandle division of the 
Western lines of the Atchison, Topeka & 
Santa Fe, with headquarters at Welling- 
ton, Kan., has been promoted to supervisor 
of air brakes, with headquarters at Ama- 
rillo, Tex., succeeding F. C. Smith, who 
is retiring on pension after 32 years’ serv- 
ice with the Santa Fe. 


Obituary 


A. G. SANDMAN, retired assistant to 
chief of motive power and equipment of 
the Baltimore & Ohio, died at his home 
in Baltimore, Md., on January 9. Before 
being pensioned on May 1, 1932, Mr. Sand- 
man had been in active service of the Balti- 
more & Ohio for more than 52 years, dur- 
ing nearly all of which he was stationed 
at the Mount Clare shops in Baltimore. 
He was born October 19, 1862, in 
Germany, and was educated in the public 
schools of Baltimore county, Md., and 
Maryland Institute, Baltimore. Mr. Sand- 
man entered the service of the Baltimore 
& Ohio as a machinist apprentice on Oc- 
tober 7, 1879, becoming a machinist in 
1883. Five years later he became a draits- 
man, being promoted to chief draftsman 
in 1901. For eight years, from July 16, 
1918, to November 1, 1926, he was me- 
chanical engineer. He was appointed as- 
sistant to chief of motive power and equip- 
ment on the latter date. 
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